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Education/Training

MANAGER'SGUIDE TO NEW EDUCATION AND TRAINING
TECHNOLOGIES

This handbook provides commanders and managers an overview of the communications and computer technologies
of most interest to Air Force education and training. The handbook is written for managers who will benefit from a

review of computer systems and the related technologies which have direct applications.

It is also recommended

reading for course developers, classroom teachers and trainers, producers of educational materials and job aids, and
planners and administrators responsible for Air Force education and training.
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Chapter 1
MANAGERSAND TECHNOLOGIES

Overview

Purpose of This handbook iswritten for Air Force managers and is designed to do the fdlowing:
ThisHandbook
- Provide a parsond foundation for understanding computer-rdated technologies.
- Show how theintegration of technology enhances capability and potential.
- Focus on bendfits of technol ogies to education and training.

This handbook is nat an in-depth technical review. Computer scentigts, enginears and technicians
skilled in the technologies may nat agreewith al of the generdlized condusions of this mangement-
levd review. This handbook does nat attempt to review or rate products, though spedific products
are mentioned to promote undergtanding of thetechnology.

Handbook Fallowing opening chapters on therole of managers and an ovarview of theworld of computer
Organization technologies, this handbook focuses on specific technology areas. Chaptersindude these sections:

Chapter Sections Contents

Technology Quick-Lodk A summary of thebasic workings and issues
associated with that technology

Terminology SHected termsfor darification before
reviewing the technology (a comprehensive
dossary isin Attachmant D)

Applications to Education and Training Expeaienceand idess onthe use of this
technology for anyonein thefidd

The Technology An expanded review of thetechnology and
how it works

Advantages and Disadvantages Summary highlights of the strengths and
weeknesses of the technology

Usful Theacronym and definition attachmentsin this handbook are designed for frequent rference
References They will particularly hdp those readers who are not wdl versad in computer technologies.




Sour ces of
Information for
ThisHandbook

In ThisChapter

Technology
Integration

Education’s
Acceptance of
Technology
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This handbook draws from theinformation presented by Ann E. Barron and Gary W. Orwigin
thar book, “ New Technologies for Educeation” (Libraries Unlimited, Inc., Englenvood, Cdorado,
1993). Other information sources arenoted in thetext and dted in the Bibliography Attachment.

Thesationsin this chapter form thefoundation of themanaga’ s dedling with technologies:

Section Title Page
A Techndogy’ s Rdlein Education and Training 5
B A Managa’s Approach to Techndlogies 9

Section A

Technology’ sRolein Education and Training

Technodlogy isan integrated and acoepted part of American society. Thepopular saying thet “the
worldisshrinking” summarizestheimpact of technology in making moreinformation reedily
accessbleand eeser to transmit. Oneof themost important skills taught to Sudents of al agesis
the ahility to usetechnology to access, andyze filter, and organizethe overwhdming flow of
information.

TheAir Force education and training communities, as part of theworld' s most technological air
force, have made halting progress in integrating and adapting available communications
techndlogiesinto theingtructional programs. Theregtraintsthat limit full technology infusoninto
education and training are Smilar in themilitary and in civilian educational indtitutions:
-* Midrug of the unknown” that many experienced and respected educators, trainers, and
manager's havefor technology.

- Difficulty of comprehending the congtantly changing, detail-demanding, and often
ovarsald capabilities of thetechndlogies offered as “todls.”

- A frequently shared opinion that use of technology in theeducationd sdtingisa
surrender to theentertainment media. “ Why should video be used inthe
dassroom¥shouldn't the teacher beteaching instead?’ Thisnarrow view ultimatdy
deniesteacherstheuse of valuableingtructional tools.

-Lack of suffident training for teachers, indructors, coursedesigners, and managa'sinthe
undergtanding and implementation of technology toals.

- Insufficient sudiesthat can effectivdy demondrate the learning enhancaments and cost
efficdendes of technology-supported courses.

- High front-end costs assodiated with computers and other communication systems.
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Potential Benefits ~ Researchers continueto investigate the efectiveness and dficiency of abroad range of computer-

fromTechnology  basad instruction, generally invalving multimedia and telecommunications (see Chapter 2 for

for Education discussion of thesetechnologies). The complexity of multimedia¥/s ddivering informetion in meany

and Training mediaat onceY.complicates the research process. Thefallowing initial obsarvations are supported
by current literaturein thefidd.

Observation Meaning

Multisensory ddivery Ressarchinlearning styles shows that some studentslearn
best from audio, somefrom visua, somefrom touch.
Multimediainstruction tends to assst more sudants.

Sdf-expresson and active Techndogies provide stimulating environments for

learning sudentsto beactivein thelearning process. Active
involvament on the part of udents resultsin marny podtive
effects.

Cooperativelearning Technology provides more opportunitiesfor sudentsto

work cooperativey. Some multimedia programs can sarve
as manager, organizational base, advisor, and evaluator of
the group activities. Teachers haveimplemented
cooperative learning with technology-supported activities
and report anincreesein ingructional efectivenessand
effidency and positive socid interactions.

Communication skills Theuseof computer neworksto go beyond the dassroom
can provide unigue opportunitiesfor sudentsto practice
demondrate, and critique communication skills. Computer-
based tdecommunications can particularly bendfit
ingtructionin problem solving, decison making, and other
critical thinking skills.

Mativation Technology promoatesinterest and motivation for sudents
and teachers by making learning exaiting and rlevart.
Research showsthat sudentsreact positivdy to the
integration of technology and therefore stay on tasksfor

longer periods.

Technologiesfor Thetechnologies of most immediiate bendfit to education and training are communications and
Education and computer technologies. Thosetechnologies mergein theform of whet is generally referred to as
Training multimedia




Definition of
Multimedia

Why Focuson
Multimedia?

Implementing
Technologies
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Inits narrowest sense “ multimedid’ meanstheintegration of two or more mediawith a persond
computer. Themedialist incdludes audio, video, text, graphics, and animation. Thelatest
technologies even add odors. The dynamic growth of many technologies, induding theintegration
technologies that bring the diverse sysems under the precise contral of a personal computer, offer
extremdy powerful toolsin many fidds, especidly education and training.

Multimedia should be viewed conceptually as a convergence of communications technologiesinto
acoordinated system controlled by the user. Thefallowing gpplications appear to bendfit most
from continuing advancements in multimedia:

- Interactivetraining

- Persondlized education

- Publicinformation systems

- Consumer entertainment
-Commerdal promations and sales

Integrating technology into education and training isa complex process. The expeariencefactor
suggeststhefalowing:

Suggegtion How It Can Help
Determinegoals Egtablishing ingtructional goals and objectivesfirs, then sdecting
fird, then add supporting technology, hdps defineif and what technology will be

technology support. | efective

A questions. Advancesin technology are congtant and overwhdming. No onehasall
theansvers. Ask colleagues, ather professonals, vendors, and Sudeants.

Vigt other schodls. | Mogt educators and trainers arewilling to sharethar successesand
lessons learned. In addition, some dates and divilian schoolsand large
corporations have established expaimenta “ modd technology schods’
to test implementation techniques.

Attend training Go to workshops that emphasize hands-on training, providewd |-
SEsSoNs planned materids for future reference, indudelesson integration
Srategies, and promote interchange with other educators and trainers.
Subscribeto Publications kegp up with the latest devlopmentsin research,
periodicals integration idess, and product reviews.
Involvethestudents | Student involvement provides valuable assstancefor theteacher and
and usethar hdps build Sudents sdf-esteem.
expertise
Continued

“ Suggegtion How it can Hdp H
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Manager’sRole

Regarding
Technologies

Integrating
Diverse
Judgements

Maintaining
Misson Focus

Investigate public Public domain softwareis availableat no cost and may befredy copied.
domain and Shareware often offers an outstanding valuefor aminimal cost paid to
sharewaresources. | theprogram author.

Andyzethetraining | Quality documentation and tutorials can aleviate much of the
mateiasbefore frugrationinvolved with ingaling and learning new products.
purchase

Investigatetechnical | Accessto qudity technical suppart isinvaluable A toll-free number is
support. importart.

Baance“hightedh” | Teacherscan usetechnology as another todl for presanting and
with* hightouch.” providing access to knowledge, but teachers remain the essantial human
damatt, providing the* hightouch” of compassion and understanding

for individual students.

Sction B
A Manager’sApproach to Technologies

Air Force managers who evaluate, sdect and guide the application of technologies should:
-Haveabasic understanding of thetechndlogies.
-Condde and integratedl aspects, including the opinion of thetechnical expearts.
Maintain thefocus onthe misson.
-Makedecisons, therewill never beabetter timeto decide about technology.

Applying powerful technology toolsto the tasks of educating and training inevitably involves mary
expartsof diverse background and opinion: somearetechnica, someareartidic, someare
busness-oriented. Although all of theseteam mambers arewdl- intentioned and varsed inthe
nesds and ddtails of their roles, the manager remains the decision maker.

Themogt ussful rulefor themanager is. maintain thefocus on misson accomplishment. Evauate
thetechnologies interms of the education and training of Air Force Sudants.
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In ThisChapter
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Chapter 2
A REVIEW OF ENABLING TECHNOLOGIES

Overview

This chapter presantsinformation, terminology and concepts common to the gpplications. More
Oetailed looks at technology applications are given in the following chaptears.

These sctions s&t the stagefor discussons on technology applications:

Section Title Page
A Ladting Impact of Tdevison and Computer Techndlogies 11
B Ussful Basics About Technologies 13
C Trendsand Remindea's 18

Section A

L agting Impact of Tdevison and Computer Technologies

Theimpact of the technologies incorporated in these two applications will be nated by historians as
mgjor shaping forces of the 20th century. Ther impact has revolutionized communicationsand dl
of itsrdated fidds and activities. Education and training have begun the trangtion, building an
undergtanding and acoeptance of thetechndlogies astools ussful totheprofesson. The
appropriateinfuson of technology is an unending, inevitable process.

Technology/

Application Value
T | Video Providesthe power andimpact of visua imeges. Devdlopments indude ability to convert andog sgnals
E to digital data, thereby allowing computer storage, editing, and quick refrieval. Progress sought in aress of
L improved resolution and colors, in reducing massive storage requiramants, in adding video capabilitiesto
E desktop computer systems and for consumer usss.
\%
|
S
|
o
N

Audio Provides the power and impect of sound, induding spesch and music. Devdopmentsindude mgjor

improvementsin digitizing what is esartialy an analog mediumin nature. TheMIDI, for Musica
Instrument Digita Interface, connects musical insruments to computers. Digital audio syssems sample
and represant sound as data usable by computers. Resolution, editing, storage, reproduction, and
durahility of audio discs and playback systems havedl improved.
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Tdecommunications and
Networks

naoxm—H4cCcoZ00

Provides thedectronic linksthat negate distances. Video, audio, text and graphics originated on the next
desk or around theworld can be shared for dmost instantaneous use or to be stored, reworked, and called
up when convenient and as often astheusarslike. Group collaboration on productions no longer requiires
theexpertsto gather at onesite

Processors

Provides the data processing power whichisthe core of every computer sysem. Devdopmentsin
processing power and spead, in miniaturization, and in standards leading to compatibility between
systems¥dl combineto bea“brain” to accuratdy contral themany other dements of thesystem.

Output Devices

Trandatethe data from the processor into forms usable on printers, audio speskars, computer and
televison monitors, through modems to reamote computers, and to any of severd storage devices, gther
dectromagnetic or optical. Developments indude digital-to-analog converters, decompression
technologies, improved monitors and audio systems, and a mulltitude of editing and manipulating sysems
which presart thedatain themost effective, speciaized formet.

Input Devices

Provide the meansto capture and reformat datainto digital formet for processing by the computer.
Devicesindudekeyboards, scannars, mice, cameras, joysticks, and microphones. Devdopmeantsindude
andog-to-digital converters, data compression technologies, and industry sandards.

Storage

Providethe capabiility to organize, retain and provide sdective and instant access to thewedlth of data
usad inthe computer system. Deve opmentsindude greetly increesad capaditiesin analog and digital
storagein both dectromegnetic and optical formats, and lassr beam writeand read capabilities.

A Framework Itishdpful to usetdevison and computers as aframework inwhich to display thebasic

for the technologies that are most applicableto education and training. Thefollowing table summearizes
Technologies thetechnology aress and their impact values. Morein-depth infor- mation on thesetechnologies
Involved and how they work isfound in Chapters 3 through 9.

TheHuman It can dso behdpful to rdate a computer system to parts of the body, as shown bdow.

Analogy

Function Computer Sysem Element Human Body Element

Data processor and Processor Brain
Soragedevices

Output devices Printers, speskers, visud screns | Vaice touch, thoughts,

memory

Input devices Keyboards, scanna's, mice, Thefivesansss

camaas, joydicks, microphones

Connectionsand dreuits | Electronic drcuits, cabling Nervous sysem

Behind the scenes Read-only memory (firmware Subconscious contralling of
contra of “auto” which contraslow-levd sysem | bresthing, blood crculation,
functions function) ec.
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Interprets, uses, edits, Random-access mamory Active memory
doresdata

Sction B
Ussful Bascs About Technologies

Bascs About the From theframework and discussonsin the previous section, this handbook now reviews some
Technologies basic characteristics and underlying conoepts of thetechnologies. Thesearees wiill be covered in
this section:

-Hardware and software
-Andog and digital

- Electromagnetic and optical
- Computers

Persond/ Mainframe
Boards, cards, peripheras

- Storageand memory

Hard disks
Foppy disks

Compact discs
Video discs

Hardwareand A basic categorization of themany dements of acomputer systemis adigtinction between
Software hardware and software

-Hardwar eindudes everything tangible¥that physcaly exists. Thisindudesthe
processor unit, disk drives, cabling, boards or cards that aremounted internd to the
processor, and peripheral devices such as printers, keyboards, compact disc players, ad
modems.

- Softwar eindudes everything dse¥he conceptua and intdlectual properties such as
data, programs, and operating systems. Some software permanently resdesinthe
computer sysemto contral low-levd functions and operations; thisis called firmwareor
read-only memory.
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Analogand
Digital
Electronic Media

Electromagnetic
and Optical
Media

Therearetwo basc madiain which dectronics function:

- Analog sgnds are continuous and smooth fluctuations, likewaves of water. Mogt
thingsin nature areanaog form, induding light and sound and dectromagnetiam.
Becausedectric current dso flowsin andog form, early dectronicsweredevdopedin
analog.

-Digital sgndsarerepresented by numbers. Eachvdueisadiscree sep, rather thana
smooth variation asinanadlog. Most modern dectronics are devdoped as digital systens,
alowing exacting data and control over processes. Thegreater manipulation of digital
datadso assgsinthereduction in Sze of represented data.

Maost multimedia equipment today has both analog and digital components. The ahility of thetwo
systemsto convert back and forth is one of themgjor achievementsin dectronics in recant years.

Nineteanth-century scientists discovered the rdationship between dectricity and magnetismand
Oefined dectromagnetiam. Essatialy, dectromagnetismin various formsisthebadc principle
behind the dectric motor, transformers, and some other components of audiovisual equipment.
Magnetic patterns can be recorded on cartain surfacesfor later reading by a playback heed. This
isthebadsfor audio and video tapes and for floppy disk and hard disk sorage media ussd with

computers.

Thetrend in gorage mediaiis toward optical media, which owethar exisencetothelasa.

Opticd mediaare created by focusing alaser beam onavey precisearea of apladtic disk and
turning thelasar on and off several million times a sacond, thereby creating a representation of bits
of data Thisstored datais read by another lasar beam for playback. (Later chapters comparethe
media advantages and disadvantages.) Thefallowing tablelists examples of magnetic and optical
media

Magnetic Media Optical Media
Audiotape Audio compact discs
Videotape Compact disc read-only memories
Foppy disks Lasardiscs, videodiscs
Hard disks Fiber optics

Computers have evalved from vacuum tubes to transstors to integrated dircuit technologies. Theterm

Computers “compute” has been popularized to incdlude the hardware and software programs. It is hdpful for
manager's to remamber that computer hardware systemns Hill consigt of four primary dements input
device, mamory system, cantral processing unit, output device



12

Computer
Categories

Computer
Hardware
Trends

Boards, Cards,
and Peripherals

Sandardsfor
Multimedia
Computers
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Thereare severd loosdy defined categories of computers, ranging frommainframesthrough
minicomputers and workgations to per sonal computers or “ PCs” The categories arebasad on
performance and volume capabilities, and thoseare changing daily. At thetime of thiswriting,
high-end mainframes can paform 2,000 million ingtructions per second (MIPS); persona
computers can paform 1to 3MIPS.

Themovemant today in industry and business gpplicationsis away from mainframe, cantralized
computer centersto decantralized operations. Thegrowth in power and performanceand
networking capabilities of PCs makes them satisfactory for most computer applications. This
appliesto most education and training applications.

Exigting computer hardware systams are made more useful for specific functions by theaddition
of boards acallection of integrated circuits and other dectronics mounted on athin materia shedt.
A cardisthesameasaboard. Boards are essantidly peripheral devices, except thet they are
mounted into dotsin the processor box. The boards can be usad to add input or output fegturesto
thesysem. For example, aboard may haveto be added to convert the compute’ sdigital output
into analog Sgnalsfor display onacaor monitor. Periphera devices arenormally deviceswhich
areexternd to the computer and cabled to the unit.

Nemy devdoping standards for multimedia computers areimportant for managersto know
because education and training applications are now or soon will be multimedia programs.
Deveoped by Micrasoft and adopted by an industry group known asthe Multimedia PC
Marketing Coundcil, the Multimedia Persond Computer (MPC) sandard isa st of guiddines
which dictate minimum configuration of a computer system that will be used for multimedia
applications. Thesacond generation of the M PC standard was announced in mid-1993 for
advanced multimedia programs.

Multimedia PC Specifications
Requirements Levd 1 Levd 2
Random AccessMemory (RAM) | 2MB AMB
Prooessor 16 MHz 386SX 25MHz 4865X
Hard drive 30MB 160 MB

INPUT DEVICE E— MEMORY —_—

N

CENTRAL
PROCESSOR

OUTPUT DEVICE

Figure1l Hardware Components of a Computer
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Underganding
MPC Sandards

Sorageand
Memory

Memory Capacity

Hard Disksand
Floppy Disks

13
Compact Disc-Read Only Mamory | 150 KB/sec sustained trans rate, 300 KB/sec. sustained trans. rate,
(CD-ROM) mex. avg. seek time 1 sec. mex. avg. sek time400ms. CD-
ROM XA ready, multi-sssson
capable
Sound 7-bit digital sound, 8-note 16-bit digital sound, 8-nate
synthesizar Musical Instrumeant synthesizer, MIDI playback
Digitd Interface (MIDI) playback
Video display 640x480, 16 cdlors 640x480, 65,536 colors
Ports MIDI, I/O, joystick MIDI 1/O, joystick

The spedifications and recommendations in the MPC standards will have more meaning for
managars after reading thisvolume The sandards will becomearderenceligt for managers
checking on computers recommended for new applicationsin their areas of respongbility.

Computers have two types of memory: random-access memory (RAM) and read-only mamory

(ROM).

-RAM. Random-access mamory iswherethe data and programs resdewhilebeing
worked on. Each location ontheRAM deviceis accessible and the ability to read the data
at any location is part of the computer’ s power to “think.” Essertialy, each location
containsonetypeof data. RAM is active only when the computer isturned on.

-ROM. Read-only memory alowsthe computer to read data from it but not write new

datatoit. ROM ismost often used for storing the operating ingtruction for programs
(instructions which should nat nesd changing) and for programsintended for playback,
such asaudio and video files.

Massive amounts of memory are nesded for multimediia, becausethe datafiles arelargefor qudity

sound, graphics, and video. Themorememory, the better.

All disk drives usea platter which spinslikearecord onaturntable  The platter has concentric
rings, cdledtracks. Therapidly spinning disk is read by an dectromagnetic head that movesin

and out onaradiusfromthecenter. Thus, any areaonthedisk isegually accessble Thesedisks

areintwoforms.

-Hard disksare disks coated with ferrous particles thet can be controlled as magnetic
fidds. InPCs, hard disks are designed to remainingalled in the computer’ s hard disk

driveunit.

- Floppy disksare magnetic disks about the thickness of photographic film. They are

encasd ina protectivejacket with an opening through which the head can read the data on
thespinning disk. Thefirg floppieswere5.25 inchessquare They arenow bang
replaced by 3.5-inch square disks encasad in apladtic jacket, and areno longer “floppy.”
Thesmdle disks hold more data and aremaoredurable Computers must have ssparate
disk drivesfor each disk format. Floppy disks are easy to trangport and Sore outsdethe

computer.
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Thesediscsaremass sSoragemedia. They differ from dectromegnetic disksin that opticd discs
uselasa technology to write datain very minute spaces on aplagtic disk, essertidly etching the
disk sothat anather laser can shinealight into the data area and read thereflection as data.

Notethat optical mediadiscsarespdledwitha*“c” and dectromegneic mediadisks are pdled
witha“k.” Opticd mediadiscs comein two varidies:

-Compact discsare4.72-inch-diameter pladtic discsand aremass Sorage devices used in
music playback systems and with computersfor sorageof audio and visua datafor
multimedia. (Seeadditiona detail in Chapter 3.)

-Videodiscsare 12-inch-diameter pladtic discs and are used to Sorethelarge amount of
data nesded for moation video and sound. (Seeadditional detail in Chapter 4.)

Datanot currently being worked on by a computer is sored on ahard disk inthemaching or ona
compact disc or video disc dther inthemachineor externd toiit. Stored information cannat be
accessd as quickly by the computer as can datainthe RAM. Thisaccess and play ratelimitation
can degrade the capability of some multimedia programs, such as the frames-per-sacond playback
rate

Section C
Trendsand Reminders

A mgor result of thepublic’ singtant access to endlessinformation and the computing power to
edit it into spedidized, high-energy communications is thet the public now expects high-qudity,
ingtantaneous, tailored, multimedia ddivery of most informeation. Unfortunatdy, this has the effect
of discouraging many beginning users of the communications technologies, indluding many people
in the education and training arencs.

The power to communicatein today’ s sodiely is broadening beyond the individuals who contrd the
massmedia. Much of that power is being activdy sought and exercisad by individuals and groups
skilled in dynamic communications and computer techndlogies. The more educators and trainers
who magie these kills, the better tomorrow’ singtruction will be

Managers arereminded of theimportance of having an expert availableto research, designand
advise on matters of technology. Educators and trainers are not expected to be adequatdy versad
intheintricacies of computer technology, any morethan acomputer sciantist can be expected to
research, design, develop and ddiver indruction. The prevention of cogtly errorsin sdection and
application of computer sysemswill morethan pay for thetime of an expert.

Educators and trainers must also remember thet, for al the enhancaments possiblethroughthe
infusion of gppropriate technologiesinto ingruction, technology remains only atool. Technology
isnat education. Technology isnot training. However, theeducator or trainer who failsto employ
the best tools will soon fadeinto mediocrity in hisor her fidd.
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Trendsto Currant trendsin communications, education and training technologies can be discerned and
Follow should befallowed. Insight in these areas hdps decision mekers position their operations for future
capabilities. Someof thetrends seen by multimedia author and expert J&f Burger (1993) are

- Computers and tdevision technologies will combine, blurring any meaningful ditinction.
- Tdeconferencing, networking, even virtual environment technalogies will mergeinto the
multi-faceted communications giant. Witness the current rush by theseindudtriesto team
with partnersin rdated companies.

- Sophisticated communications technology will concentrate on providing just-in-time,
embedded training or refresher tutorias to workers beginning difficult tasks.

- All desktop and portable computers, in business and home, will be multimedia-capable

- Emphagiswill continuetoward automeating deve opment and production processes,
meking it eeder for new usarsto usemoreof the power inthetechnologies.
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Chapter 3
COMPACT DISC TECHNOLOGIES

Compact discs, or CDs, are

- Applications of optica media technology.
-Mass sorage devicesfor datar

Onedorageformeat iswiddy usad in music playback systems.
Another formet is usad in or with computers as soragefor data and multimedia
such as sound and visud playback.

-Smdl| (4.72-inchdiameter) plagtic discs.

- Durable, easily transportable, inexpensveto mass-produce

- Read by las beam, therefore do not wear out with use

- Read-only and currently cannot be modified or updated by the user.

Technologies maturing inthe 1970s led to audio CDs that gained consumer popularity inthe
1980s  They were used only for audio playback; for example, for music and book texts read for
thevisually impaired or for commuters driving inther autos.

Compact Disc-Read Only Mamory (CD-ROM) technology is a naturd technological extension of
theaudio CD. CD-ROM techndlogy isimpacting the computing world, indluding applications for
education and training. CD-ROMs areread-only, thet is, theinformation on thedisc is permanent
and cannat be modified or erased.

Notethat theterms designate different systems. Although both systems usea compact disc gorage
device mogt usa'suse” CD” o * Compact DisC” to denotethe system popularized to play back
music or spokentext. Theterm* CD-ROM” is usad to denate the computer package (computer,
software, drive, disc) which usesthe compact disc Soragedevice CD-ROM hasaso cometo
mean the hardware and software package required in acomputer systemto usethe CD-ROM
software program.

A CD-ROM system can play back theaudio and very limited graphicssoredonaCD. A CD
playe cannat ddiver thefull information sored on a CD-ROM disc.

Y ou will find informetion about CD technology in thefollowing sections of this chapter.

Section Subject Page
A Applications to Education and Training 22
B Hardware Consderations 25
C CD-ROM Advantages and Limitations 28
D Commercid Applications from CD-ROM Techndogies 30
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Sction A
Applicationsto Education and Training

Introduction A CD-ROM disc can goreinformeation in a variety of formeats, many of which offer vauable
educationa andtraining assstance  The combination of large Sorage capacity plus search
capability makes CD-ROM applications useful in many applications, including:

- Reference sources
- Databases
- Multimedia products

- Computer software
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Oneaf themost useful applicationsisfor reference sources. Thelarge Sorage capacity dlows
goring text, charts, graphics, pictures, video and sound onasngledisc.

Entire encyd opedia contents can besored onasingledisc. Thepower of an dectronic
encydopedialiesnot only in therapid accessto aparticular artide such asaircraft, but inthe
ability to usearrcraft as akeyword, thereby finding every occurrence of that word inthe
encyclopedia

Examples

Air Forceeducators, trainers, coursaware devdopars, and researchers can use the power of
CD-ROM referencesto access rference materidls, to dectronically maeke availableto every
sudent every Air Force manual, handbook, palicy statement, and technical order. The
fallowing commercid examples may also beof vaue

Information Finder by World Book does nat currently provide sound or
graphics, however, it does offer competitive pricing, powerful search techniques, anda
fagt and efficent intaface  Furthermore, theWbrld Book Dictionary, with over
140,000 definitions, is availablefromwithin the encyd opedia.

Micraosoft BookShelf by Micrasoft loadsinto the memory of the computer and
saysin the background whileancther computer program, such asaword processor,
isrunning. Microsoft BookShdf reference materials can be called up at any time
(without dosing theword processor). They indude the American Heritage
Dictionary, theWorld Almanac, U.S Zip Code Directory, Roget's Thesaurus,
Bartlett's Familiar Quotations, and The Chicago Manual of Syle

Several encydopedias areavailable dl of which provideafad, eficent
dternative to manualy searching an encydopedia. Grolier’s Multimedia
Encyclopediais now availablefor both Macintash and IBM-competible computers
and indudes sound, pictures, and powerful search techniques.

The Compton’s Multimedia Encyclopedia offers, instead of the customary text
entry screens, a hypermedia interface through which users dlick on anicon to access
anareaof interest. Compton’saso offers severd dternative accessroutesto
information. For indance in addition to typing in asearchword, usars can navigate
through a picture catalog, investigate an areain an atlas, or choosea period of higtory
onthetimdine Whicheve routeistaken, links are availableto obtain thetext of each
atide

TheWebgter’ s Ninth New Collegiate Dictionary by Highlighted Data will
pronouncewords and do much more Webgter’s contains al thefeatures of its print
ediition (over 200,000 definitions) plus entry words pronounced by a human voice, an
option to changethe display sSizeto largetypefor easy reading, and the ability to jump
from one placeto another to check crossreferenced words.
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Databases

Oneaf themost importart applicationsfor CD-ROM technology isthe Sorage of large databases.
Prior to CD-ROM, databases were usually sored in hugeindexesin libraries or mainframe
computers. Computers and modems could be usad to access the mainframe computers, but the
expensewas high and many fadilities and schools did nat have the necessary equipment or
telgphonelines.

Maost indexes now available on CD-ROM do nat contain thefull text of theartidles. Insteed, they
providetheauthor, title, journa, year of publication, and an abstract. Theuser canread the
dbdract or savetheinformation to a diskette

Examples

Air Forceusars of CD-ROM databasesindude not only education and training devdopers,
but the sudentsthemsdves. Making available and convenient masses of technical informeation
sarves everyone from technidians on theflightline to planners and acquisition daffs at the
headquarters. Some current applications available from sources externd to the Air Force
indudethefdlowing:

The Education Resources Information center (ERIC) isanationa bibliographic
databasefor educationdl literature  ERIC references over 775 professond journals
and 300,000 documents from other sources, such as conference papers and ressarch
Sudies. Several companies supply search softwarefor ERIC and distributethe
database on CD-ROM.

Periodical Abgtracts by Univeraty Micrdfilms International, provides citations
and abgractsto artidesin over 300 generdl and rference pariodicalsin the areas of
arts, business, scenceand computers, hedlth, news, lifestyles, commentary, education,
literary and palitical reviews, consumers, and socid issues.

SIRS (Sodid Issues Resources Series) isa sarvice thet providestimdy
information from newspapers, magazines, government publications, and journdls.
Permission has been dbtained by SIRS for reprints, so full text can be downloaded to
disk or printed. Abgtractsare provided for any artidesthat are not availablefor
replication.
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CD-ROMscan doreasdigital data theinformation presented astext, graphics, sound, video, and
animation. With these capabiilities, CD-ROM has becomeamgior medium for multimedia
products. Integrated with acomputer sysem, CD-ROM’ s Storage capacity enablesinteractivity in
training programsin awide variety of subjects.

Examples

TheAir Force has added the power of CD-ROM to somedf its performanceimprovemant
programs thet bridgeto indudethefunction of orHinetraining. Oneprgect for the San
Antonio Air Logigtics Center usestwo CD-ROM s linked to the computer to provide Federal
Stock Numbers and military parts numbersfor the thousands of dectronic cablesand
connectors used inaircraft sysems. Theidanttification and training systemis computer-bassd
and onthecomputer’ shard disk. The computer system accessesthe CD-ROMsto find and
import appropriate data.

Marny commerdid companies*publis” CD-ROM products for consumer, education and
training applications. 1n addition to adding sound and visuals to previoudy print-only
information sources (for example, encydopedias), the multimedia products are credited with
getting and sugtaining sudants interest for learning.

CD-ROMs gtore computer information and arean ideal medium for distributing computer
programs. One CD-ROM can replace gpproximetdy 750 computer diskdttes. Didribution via
CD-ROM is advantageous becauseit is read-only; no one can erasea CD-ROM by migtake

Examples

ThePersonal Computer Soecial Interest Group Library contains hundreds of IBM
shareware computer programs. The software with the CD-ROM dlows you to search for
computer programs rdated to a particular topic or agelevd. After aprogramis sdected, it
can be previewed on the CD-ROM. If you find a program you warnt to use, you are alowed
to copy it fromthe CD-ROM to a computer diskete Mog programs request thet asmdll
contribution be sent to the devd oper if the programis used.

PD ROM is produced by the Berkdey Macintash Usars Group (BMUG). It contains more
than 600 megabytes of publicly distributable software, with over 7,000 individud files such as
HyperCard stacks, graphics, and games.

Section B
Har dware Congder ations

The capacity of one CD-ROM disc exceads 650 megabytes, which is equivalent to severd
hundred diskettes or the ertiretext of a 20-volumeencydaopedia or two and ahalf years of issues
of the USA Today newvspaper. IntheAir Force, the entire contents of thetechnical ordersfor a
mgjor wegpon system can be stored on adisc or two.

H Storage Device Capacity Equivalent Pagesof Text H
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FHoppy Disk 0.72MB 360
Hard Disk 200 MB 100,000
(larger systems exced
1000 MB)
CD-ROM 650+ MB 250,000

Hardware
Congderations

Initssmplest form, aCD-ROM ddivery system conssts of thesedements:

CD-ROM Sygem Element

Function

CD-ROM drive

Readsthedigital data gored onthedisc. Drivesmay be
built-in or externdl.

Controller

Contrasthe driveand interfaces with the computer.
Many newer CD-ROM drives have built-in contrallers.

Sarchegine

Condgsof amicroprocessor, mamory, and software
Interprets user requests and responses and generates
ingructionsfor the contraller.

Input device

Takestheusa’ sreguest and responses. Typical devices
are keyboards, touch scremn, mice, joygticks.

Output device

Displaysto theusar theinformation taken fromthedisc.
Typica devices arecomputer monitors, CRT displays,
tdevison setsand audio outputs, LCDs (liquid crysa
displays usad on portable computers), printers, data-
encryption devices, and image compresson and
decompression devices.
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Toread and display theinformation on aCD-ROM disc, a CD-ROM player must be connected to
acomputer. Thecomputer can reed the data onthe CD-ROM disc asif it wereahard drive In
other words, you can do adirectory ligting or even copy filesfromthe CD-ROM disc to adiskdte
or hard drive To provide eficient access to theinformeation on the disc, most CD-ROM
applications provide software programs to search and retrieve the desired informetion. This
softwaremay belocated on the CD-ROM disc or it may be provided on diskette

CD-ROM players can be used with IBM and compatible computers. The players can beinterndl
in the computer or externa drives connected to the computer.

CD-ROM gpplications must be compatible with the monitor on the computer system.

- If the CD-ROM program includes color graphics, aVGA (video graphics array) monitor
isusualy required.

- If the CD-ROM programistext-only (few are), amonochromeor CGA (color graphics
adapter) monitor will work.

If the CD-ROM player is externd to the computer, these consderations apply:

- An additional card (board) must beingaled in the computer. Theinterfacecable
connectsthe player and theinternal card.

- A software program, usudly Micrasoft Extensions, must be added on the computer’s
dart-up drive Thisallows the computer to communicate with the CD-ROM player asif
it were an additiona hard drive

A CD-ROM player can be used with any Macintosh computer. Maost CD-ROM playersfor
Macintosh areextarnd devices. Theseparticulars apply:

- The connection is through the Small Computer System Interface (SCSl) port on the back
of the computer.

- The connecting cableis generally induded with the purchase of the CD-ROM player.

- Accessfilesonthe CD-ROM disc must beloaded into the Madintosh start-up system
software  Thefiles providethe software protocol necessary for the computer to read the
data onthe CD-ROM.

- For audio output, CD-ROM players usualy indude a headphone jack and output
connectionsfor external gpeskers
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A CD-ROM
Audio Note

Jukeboxes

Networ king
CD-ROM

Caddies

Impact of
CD-ROM
Technology

Audio can becaptured in, gored, and replayed from a digital format. CD-ROM’ s ahility to
combineaudio and visua outputsin thesame programisamgjor strength of thesysem. To
cregte theaudio output requires a sound-processing board in the computer and dther headphones
or gpeskes.

CD-ROM sygtems can play audio from both the CD-ROM formetted disc and the CD-digitdl
audio disc (the popular music disc). However, CD-ROM discs cannot be played in a CD-audio

player.

A jukebox isa CD-ROM player that will hold mare than onedisc, usudly four tosx. The nesded
disc is accessad through the software contral of the computer.

Itispossblefor severa computersto sharea CD-ROM if the appropriate hardware and software
arecomnected to anework. Thesearecondderations:

- The systlem can be accessad throughout adassroom or even aschodl.

- Multiple usars can Sgnificantly dow theresponsetime

-CD-ROM applications must be network-compatibleif they areto operate properly for
multiple access.

-A multipleuselicenseis reguired.

Some CD-ROM players requirethat the disc be placed into a caddy beforeinsation into the
player. Thecaddy, which hddsasngledisc, assgsthe player inhandingthedisc. Caddiesare
rdativey cheap and should be purchasad in a quantity that alows storing the discs, even when not
inuse Caddies areusualy interchangesble among players.

Section C
CD-ROM Advantagesand Limitations

Although CD-ROM techndlogy offers many educational and training benfits, it is not appropriate
for evary program. Thefadllowing features and limitations areto be conddered:

Advantage I mpact
Storage capacity Each disc can store 683 megabytes of deta, graphics or sound.
That capacity isequivaent to hundreds of floppy disks.
Portability Discsaresmdll and lightweaght, an idedl medium for
trangporting data.
Durahility Discsareveay durable Fingerprints and dight scratches will

not usualy impair thar paformance Discsareread witha
lasar beam, so thereis no direct contact or wear onthedisc as
it is played.

Low cogt of replication Reproduction cogts only pennies after themadter is created.
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Inexpendve hardware Thecost of CD-ROM drives has decreasad drametically inthe
past few years. Many computers now festure built-in drives.

Avallability of CD-ROM Severa thousand commerad titles now availableindudea

programs widerange of reference materials, multimedia applications,
and government documents.
Sped Although the accesstime of CD-ROM drivesis dower than

that of hard drives, the speed of the search time compared to
manua methodsisvey impressve

Limitation

I mpact

Sow data access

CD-ROM drives can access datain about 350 millissconds,
but thisis ill 20 times dower than ahard drive

Cod of substriptions

Some CD-ROM programs, induding education and training
applications, requirea subscription feefor updates. Thesefess
can often beas much or morethan theoriginal purchaseand
should be budgeted as alifecyde cost.

Limited scope

Even though CD-ROMs hdd an enormous amourtt of
information, they arelimited. If an application requires more
than onedisc, amultiple-disc player isreguired.

Read only

CD-ROM discs cannot be changed. Although this may
someimes be an advantage, it complicates therevison and
update process.

Section D

Commerdal Applicationsfrom CD-ROM Technologies
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CD-ROM
Sandards

Commercial
CD-ROM
Applications

Thesuccess of CD-ROM technology has created many spin-off technologies and applications.
Each new product incorporates the CD-ROM compact disc. Earlier difficultieswith lack of
sandardization of formetting of indructions and data on the discs have been largdy resolved.

CD-ROM gtandards began with what theindudiry callsthe” Ydlow Book,” devdoped by Sony
and Phillips corporations. These sandards ensure uniform frame and sector architectureand

levds of data encoding and decoding. However, theissue of cross-compatibility between players

and computer platforms was not addressed in thetandards. Thiswas resolved in what is now
cdled the” High Sard’ sandard which organizesfiles and indexes so that they can be accesssd

universaly. Asexplained in Burger (1993): Theresult isthat any computer that has adriver than
can trandate betwean its operating system and the High Sierratandard can locate and access any

fileonaHigh SeraCD-ROM disc. Notethet thedatain thefilesonthedisc must beinaform
compatiblewith the given application for the contents to mean something. In other words,
managers purchasing CD-ROM programs should ensurethat the disc is formetted for their
platform, ether PC or Macintosh.
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Thefdlowingisasample of CD-ROM technology applications.

Regpongble
Product Abbreviation Manufacturer Application

Compact Disc | CD-I Philips Interactive audio, video, and

Interactive computer system based on
compact disc for sorage
Playershaveabuilt-in
computer. Output will display
ontdevison s&t. Consumer-
oriented.

Commodore CDTV Commodore Multimediaddivery system

Dynamic Totl that combines digital audio,

Vison graphics, andvideoona
compact disc. Will diplay on
adandard tdevison st. Does
not require an external
computer. Entertainment and
educationd titlesfor the
consume’ market.

Continued
Regpongble
Product Abbreviation Manufacturer Application

Video VIS Tandy-Microsoft Homeinteractive compact disc

Informetion playes. Player containsabuilt-

Sydem in computer.
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Digital Video DVI (atechnology) Compressngand

Interactive decompressing video and audio
to creste multimedia
applications. Can dore 72
minutes of full-moation video on
acompact disc.

Compact Disc | CD-ROM XA (atechndlogy) A specia CD-ROM disc thet

- Reed Only mixesaudioandthe

Memory graphics'text. Stores audio and

eXtendd graphicsin adjacant aress,

Architecture providing asmocther display.

Compact Disc | CD+G (atechnology) Anaudo compact disc

plus Graphics produced with limited graphics
to complemant themusic. Will
play inaregular audio compact
disc player, without diplaying
thegraphics. To view graphics
requiresaspecia CD+G player
or ancther player that can reed
bath the audio and the graphics,
suchasCD-l and CDTV
players.

Photographic Photo CD Kodak Compact disc techndlogy to

Compact Disc gore photographic images. The
custome’ s pictures, deve oped
and placed on acompact disc,
can be played through a specid
Phato CD or compatible player,
suchasCD-l or CD-ROM XA
and digplayed on atdevison <.

Continued
Responsble
Product Abbreviation Manufacturer Application

Compact Disc | CD + MIDI (atechnology) Music discsthet play in

plusMuscal gandard CD audio playerscan

Ingtrument add accompanying musical

Digital input if the player isMIDI-

Interface compatible




AFH 36-2235 Vodume4 1Fedruary 19%4

27

Sony Data

Discman

None

Portable compact disc player
thet usssaminiature CD-ROM
disc. Designed to play
interactivebooks or to sarveasa
portablereferenceguide Player
islightweaght and hasasmdll
pOp-Up SCrean.

Write Once-
Read Many

WORM

(atechnology)

Spedid techndlogy that can
record (but not erase) a compact
disc. Applicationisfor usar with
alot of information to soreand
nexding only afew copies of it.
For example, aschod system
might decideto use WORM
technology to preservedl its
past studert records. Most
compact disctechnologies are
“read-only.”

Rewritable
compact discs

None

(atechnology)

Computer drivesthat dlow use
towrite easeand reariteona
compact disc. Drives combine
thetechnique usad to save
information on a hard drive
(magndtic) and thetechnique
usd to soreinformetion ona
CD-ROM (opticd). Often
referred to as magneto-optical
drives Most common uses of
rewritabledrives arefor backup
of hard drives, dorage of very
largefiles (such asgraphics), or
portability of files.
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Chapter 4
VIDEODISC TECHNOLOGY

Technology
Quick Look

Videodiscs, moreaccuratdy caled “ lasardiscs,” are

- 12-inch-diameter data orage media

- An application of optica technology

-Read by lasar beamand therdfore very durable

- Anamost ingantaneous means to access full-motion video and sound

Higory

Lasardisc, oneof theoptical media technologies, was amgjor compeitor with videotape to become
the consumer video media standard. Video camerarecorders (VCR) won the competition and are
now inthemgjority of American homes. VCRs have the advantages of alowing consumersto
record tdevison programs and to play back video cameratapes.

Lasardiscs, with theadvantages of quick and accurate accessto the large volume of stored deta,
lost the consumer niche but won acogptance by training professonalsinindustry and government.
Lasardisc became a useful componant of multimediatraining systems, ddivering excdlent visua
and audio outputs. Theahility to ddiver video output led to the popular use of theterm
“videodisc” ingtead of lasardisc. Thetermsvideodisc and lasardisc areinterchangegblein this
handbook.

Terminology

Although videodisc and laserdisc terms are usad interchangesbly, theterm “ interactive videodisc,”
or VD, normally refersto those videodisc programs that havea high degree of interactivity
betwean sudent and thevideodisc program. Thislevd of interactivity isreferredtoasLeve 111.
Saction A describes interactivity levels.

InThisChapter 'Y ou will find information on interactive videodisc technology in these sections of this chapter:

Section Subject Page
A Applications to Education and Training 34
B Videodisc Technology 37
C Videodisc Advantages and Disadvantages 39

Section A

Applicationsto Education and Training
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Applications  Videodisc systams are baing successfully usad in ingtructional programsin these capadities:

Inthe

Schoolhouse - Interactivetutorias
- Indructional games
-Simulations
-Visud and multimedia databases

- Linear documentary presantations

Theseapplications are described in thefdllowing table

Application

Indructional Value

Interactive Tutorias

IVD programs aredesigned with atutoria Strategy wheren new
information is introduced and questions or other interactionsare
included. With IVVD’ s ahility to branch eesily to any ssgment on
thedisc, astudent is not locked into a particular sequence This
Srategy has been extremdy effective Studies show that IVD
tutorials provide a higher mastery rate and retention levd than
traditional dassroomingruction (Fetcher, 1990).

Indtructional Games

Ingtructors know the challenge of maintaining theinterest of a
generation of students who have grown up with video arcade
gamesand theM TV channd ontdevison. Educationd games
usudly offer averiety of spedid effects and maotivate sudentswith
the challenge of solving amystery or beating thedock or the

computer.

Smulations

Simulation programs can be used for problem-solving scenarios or
roleplaying. Insomecases, aprocadure such asan engine
replacement or achemidry experiment may be smulated because
it istoo dangerous or expensivefor the sudent to experiencein
person. Inother cases, the sudent may make decisonsand view
theresults of the decison enacted.

Application

Ingructional Value

Visual and Multimedia
Databases

A visua or multimedia databaseis a videodisc made up primerily
of individual pictures, video dips, sounds, maps, technical
drawings, andtext. Theseapplicationsarenat desgnedto
teach¥zat least not in the customary tutoria fashion. Insteed, they
offer awidearray of interrdated informeation availableto assst the
ingtructor. Becausethere can beup to 54,000 framesona
videodisc, visual databasss can offer access to an enormous
amount of visua material.
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Linear Documentary Videodiscs can easlly replace 16mmfilmlibraries, at afraction of
Presmtations the cogt, without worries about sprocket hales and rewinding.

Videodiscs do not wear out or degeneratewith repeated use In
addition, many educationd films, documentaries, even commerciad
movies areavailable on videodisc at lower pricesthanon
videotapes. Also, by using the SEARCH option, any location on
the disc can beaccessad dmogt indtartly.

Levesof Interactive videodisc sysems areusudly categarized intolevds: 1, 11, 111, and 1V. Thelevdsare
Inter activity now standards in education and training. Thefallowing table shows the differencesinthelevds.
IVD Interactivity Levels
Interaction with Equipment
Leve Sudent Required Notes
I Student’scontral Smilar | Monitor, video player, Player has no memory or processing power.
tothat of VCR user videodisc, optional remotear | Usad modtly for entertainmant applications.
barcode contraller.

1 Increasad interactivity Monitor, videodisc player Increasad flexibility over Levd |. Offers
with built-in programmable | smplebranching: player sops on multiple
mamory, videodisc which choice questions, student makes choice,
includes a contralling player goesto specific framefor fesdback.
program.

Problems: program will not operateon all
IVD players, contra program on disc cannot
be changed.
Interaction with Equipment
Leve Sudent Required Notes
" Fexible sophigticated Computer, videodisc player, | Videodisc player is essantidly a computer
interaction monitor, rated peripherals. | peipherd. Student can accessaterm, image
or viden. Levd Il also uses computer to note
and sore Sudert performance
v Fexible sophigticated Computer, videodisc player, | Computer-videodisc syseminwhich
interaction monitor. (Videodisc can videodiscisused to Soredigital data aswel
doredgta dataaswdl as | asanadlog. Thusthevideodisc player sarves
andlog video and sound.) asan added optical Soragedevicetothe
computer.

Section B
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Videodisc Technology

How Videodiscs Videodiscs area product of optical mediatechnology, whichis linked with development of the

Work laser (light amplification by stimulated emission of radiation). Bath technologies are necessary to
effective creation and use of thevideodisc as a data Sorage medium.

Storing Data Themagtering processto cregte a videodisc beginswith the digital information fromthe mester

on a Videodisc data triggering a laser to expose spats on athin photographic film coating on aratating glass plate
Thelasar can beturned on and off millions of times per second, and this pattern correspondsto the
on/off value of thedigital bitsof data. The expasad spots are acid-etched onto the glass mester
disc. Thisisusedto makeamea magter disc which is subsequently used to impart the pattern
onto heated plagtic discs. The processis completed with addition of areflective surface (to assst
thereading of the pattern) and a plastic coating for protection of thedisc. Theresult isalaserdisc
capableof gtoring 54,000 frames, about 30 minutes of video.

Reading Data Thevideodisc spinsat high spesd. Heads direct alasar beam onto a sdected track, thereflected

from a Videodisc

light is converted into dectronic Signal and used to formet the data for the output device The
output can bevideo, sound, il image, text or deta.

Sill Frameand

Frames are stored on concantric cirdes onthevideodisc. Theplayer can digplay the sameframe

Moation Video aslong astheusar wants. Users can access each of the 54,000 frames on eech Side of adisc. If
moation iswanted, frames are played at arate of 30 frames per second and theuser views it asfull-
motionvideo. Theusa can sep forward or backward aframeat atime, or can scanforward or in
reversed various pesds. Theresult isthat indructors usng avideodisc system haveflexibility in
theuse of an enormous data base

Two Videodisc Therearetwo videodisc formats and most recantly-manufactured players can play videodiscs of

Formats

both formats. Theformat discussad so far, with 54,000 frames, iscaled CAV for congtant
angular voaty. Thisformat, becausedf its versdtility, isthe onemost usad in education.

Thesscond formet iscalled CLV for congant linear velocity. On CLV, theframes aretored on
aspird pattern with severd frames or parts of frames on onerevolution. Thisallows moredataon
thedisc, up to 60 minutes of mation per discdde  The drawback isthat CLV cannat ill-frame
and gep throughitsdata. Mogt CLV discsareusad for movies or other linear applications, from
beginningtoend. Itemsonthe CLV-formetted disc arefound intimeincrements, eg., 4:56 for 4
minutes and 56 ssconds into the disc as measured from the beginning.
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Comparison of Thefeatures of the two videodisc formeats are compared in thefallowing table
CAV and CLV
Formats
Feature CAV CLV
Minutes per Slide 30 60
Normal Play Yes Yes
Stll Frame Yes No
Step Frame Yes No
Multiple Sped Yes No
Scan Yes Yes
Frame Search Yes No
TimeSearch No Yes
Chapter Search Yes Yes
Audio Tracks Two audiotracksareavailableon al videodiscs. Hexihbility inuseof thetracksindividualy or
on Videodiscs simultaneously can produce stereo music, and can presant narrationsin two languages, or a
narration for sudents and a narration for ingtructors, or narrations designed for different sudent
leves.
Orelimitation of audio on laserdisc isthat audio will be produced only if thevideodiscis playing
forward a the sandard 30 frames per sscond. Therewill beno sound at other pesdsor in
reverse
Section C
Videodisc Advantagesand Disadvantages
Impact of Videodisc systams havewidespread usein military education and training. Although not the best
Videodisc media sdection for all applications, videodisc is often amost capablechoice. Thefallowing charts
Systems summarizes the advantages and disadvantages of videodisc systems.
Advantage I mpact
Access Fast and precise. Frames and segments can beidantified for
presentation through use of a computer, aremote contra, or abarcode
reader.
Cod of Programs Many commerdally-available videodisc programs areless expensive
than those on videatape or film. (Range: $50-700)
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Durability Images on the disc do not degeneratewith use. After years of use, the
video will look as deanand sharp asit did thefirg time

Qudity Videodiscs are generaly recorded with 350 lines of resolution. VHS and
Beta videotapes are recorded with only 200 to 250 lines of resolution.
Videodiscs have a sharper gppearance and better-quality picture

Storage Videodiscs are essy to Sore, take vary little shelf spaceand will not
warp.

Interactivity Unlike videotape or film, it isrdativdy easy to control a videodisc with
acomputer. Levd 11 videodisc programs providetheinteractivity and
instant feadback of computer-assisted ingtruction with visua and audio
reglism.

Stll frame Still frames can be halted for hours with no damage This provides
individual accessto evary frameon thedisc.

Dua audiotracks | Thetwo audio tracks onal videodiscs can be cregtively used for
applications such as hilingua narrations or stereo sound.

Format dandards | Although therearetwo different video formats (CLV and CAV), dll
videodisc players can play al las sandard videodiscs.

Gregt utility Ingtructors can use videodisc programs devd oped, can program them
for individua or group use, and can sHect ssgmentsfor dassroom
audiovisud aids. Videodiscs also saveasresearch and reference
databases.

Disadvantage I mpact

Cod of Programs Front-end design and devdopment cogts for quaity programs can be
expensve

Cod of Hardware | Playersthat interfacewith computers and provide remote contral units
currently cost about $700. However, the cogt of videodisc players
continuesto decline

Maintenance Costs | Aswithall equipment, an annua maintenance budget is part of life
cycecods

Lack of Interface Connecting acomputer to avideodisc player can bevery frudrating.

Standards Different playersrequire differant interface cables and spesk different
“languages” Software programs mugt contain appropristedrivers, and
baud rates haveto be st correctly.

Read Only Videodiscs areread-only; the usar cannot record onthedisc. Thisisa
disadvantagein that sudent productions or other crestions cannot be
recorded or copied.

Difficult for Group | Without expensive video projection equipment, avideo display islimited

Instruction to thevideo monitor Sze. Levd |11 ddivery with two monitors also has

the problem of prgjecting the computer screan for group ingtruction.
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Computer Storage | If alevd [l videodisc programisto be used, computer softwarewill be

Requirements neded to run the program. In some cases, theamount of storage space
reguired on a hard drive approaches 10 megabytes.

Lack of Computer | BeforealLevd 111 programis purchased, check carefully to determine

Compatibility which computer family it requires. Aswith other software prograns, if
it iswritten for the Madintosh, it will not run onan IBM, and vicevarsa

Limited Mation Up to 54,000 il framesis atremendous capadity for videodisc, but

Sequences when thisistrandated into motion ssquences, thelimit is 30 minutes,
much lessthan avideotape s capadity.

Lack of Todate thereisascardity of indructional materialsto support theuse

Ingructiona of videodisc programs. In many casss, indructors areleft to persond

Materials initistiveand cregtivity to integratethe programs into the curriculum.
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Chapter 5
DIGITAL AUDIO

Technology
Quick-L ook

Digita audiois now astandard of multimedia systems. The addition of sound to thevisud media
capabilities of the computer-based sysemsis possible because

- Techndlogical progressin andogrto-digital converters (ADC) and digital-to-analog
convatas (DAC) hasmade digital audio possible

- Audio recorded as numeric values dlows digital computersto capture, manipulate, Sore,
and digtribute sound.

- Significant advantages of thedigital audio sysemare
Qudlity of sound is maintained.

Contradl of theaudio mediais now possbleas anintegral medium of the
computer-based multimedia syslem.

Higory

Until the 19th cantury, sound could be manipulated only physically. Moreingruments, larger
instruments, improved design of concert hallswere examples of attemptsto enhance sound. By
thelate 1800s, severa inventors weretrying to convert sound waves to dectronic sound. Ther
primary goa wasto amplify the sound, but success dso led to the ahility to Sore, manipulate,
copy and retrieve the sound for later presentation.

In nature, sound, light and dectromagnetic waves are analog, meaning tharr sgnals occur in
smooth variations. Becausedeciricity isaso analog, early dectronics wereaso bassd in andlog.
Modern dectronics aredigital, represanting values as numbers and in separate, discrete Seps (as
contragted with analog’ s smooth, flowing waveforms).

Today' s multimedia dectronics offer sgnificant potentia for education and training. The
ingtructor’ s aility to access and sore tremendous amounts of information and sdectivey devdop
theminto knowledgetrandfer systems and courses and presant them to Sudentsin dleer,
conveniant, even mativating, ways represants significant progressin the devd opment of education
andtraining.

In ThisChapter

Y ou will find information about digital audio technology in these sections of this chapter:

Section Title Page
A Applications to Education and Training 43
B The Technology 45
C Advantages and Disadvantages of Digital Audio 49
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Section A
Applicationsto Education and Training

I ntroduction

Digital audio adds thetrue sound dimengon to multimediain its many and varied usssfor
educatorsand trainers. Potentia uses are essatialy limited only by the cregtivity of theingtructor
and coursedesigner. Examples of applications and capabilities of digital audio are

- Computer control

- Sounc-critical subject aress

- Recording sudent inputs

- Computer presantationsin dassroom
- Repurposing videodisc programs

- Spech therapy

-Music

Computer
Contral

With digitized sound, a computer trests a sound filejust asit doesatext file Editing soundfilesis
smilar to editing inword processing programs. Precise contradl of quality sound to be ddivered as
part of multimedia programs givesthe CBT course designer and the dassroom indtructor great
flexibility in making indruction effective

Sound-Critical
Subject Areas

Mot education and training programs that cover subjectsinwhich soundis critical are enhanced
by theuseof digital audio. Someexamplesare

- Languagetraining, indluding pronunciation drills by studerts.

- Diagnosing mechanical operations by the sounds produced, such asjet engineruns and
motor vehidletuning.

- Providing audible feadback to sudent inputs, such as smulated radio transmissonsto
arcrev members renearsng missons.

Recording
Sudent Inputs

Ingructors and students can record their own voices or sound inputs on the computer system,
goring them for futurereference or for providing immediate feadback or practice With proper
CBT programdesign, Sudents aurd inputs can be stored for indructor monitoring and even end-
of-course comparison.

Computer Computer-controlled presentations, in the dassroom or other audience environment, now indlude
Presentationsin audio aswell asvisua dements. Thecomputer system becomes a versatile presentation tool for
the Classroom theinstructor, replacing ather less rdiable and unsynchronized systems.
Repurpaosing Programs repurposing videodiscs presant a problem in thet the audio on thedisc is tied to the video
Videodisc and cannat be changed. By implementing digital audio, instructors can use existing video
Programs

segments and add to customized audio to correspond with lesson objectives. Digital audio candso
be used in conjunction with il frames of avideodisc.
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Speech Therapy Programs can be usad by spesch and language therapists to hdp peoplewith spesch impairments.
Spesch therapy programs digitize and andlyze verba characteristics such as pitch, loudness, and
intonation. They also provide exercises on pronundiation, pitch, and spesch timing.

Music Digital audio capability on computers has quickly become animportant means of creating and
teachingmusic. Several academic and commerdia programs are available thet focus on music.
They provide notation and compogtion, drill and practice programs, and ingtructionin
differentiating rhythm patterns, pitches, and triads. Mgor advancements made possble by
musical represantation Sandards are covered in the MIDI section that follows under technology.

Section B
The Technology

TheBasics Sound, which occurs neturally as an analog waveform, can be converted to digital sgndsand
recorded and sored as afile on acomputer’ s hard disk or on acompact disc. Thefileis contralled
by the computer program. 1t can be edited and otherwise manipulated, and accessed for near-
ingantaneous output. The output is converted from digital Sgnals back to analog sgnals and
played through output devices, usualy speskers.

How Audiois  Sound is digitized through a sampling process. At small, discrete timeintervals, the

Digitized computer takes a sample or reading of the waveform. The number of samples taken within a
second is the "sampling rate.” Theresult is adigital, stairstep-looking representation of
sound, as contrasted with the smooth-flow analog waveform. See Figure 2.

Analog Waveform Digital Playback

Volume
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Audio Quality Thehigher thesampling rate, the better the quality of thesound. Note, however, thet
sampling higher rates, and thus quality, requires greater useof orage The contralling factor
should be the quality of sound nesded to meat the objectives of the education or training.

Your ear can beas good ajudge of audio quality as the complex spedifications of theaudio
system. If audioisacritical component of the system, find an opportunity to ligento

comparable sysems under consderation.
Human Thehearing range of most humansis approximatdy 20 hertz to 17 kilohertz. A hatz,
Hearing abbreviated “ Hz,” isaunit of frequency equa to onecyde per sacond; akilo-hertzis 1,000
hertz.
Examplesof Figure 3 shows thefrequency ranges of thehuman ear and somemedia Thesampling rate
Frequency should betwicethe highest frequency required. Thus, if a4 kHz frequency isdesired for a
Ranges voice gpplication, the sampling rate should be 8 kHz or higher.

Telephone —

AM Radio

T

Records —

) 22
Compact Disc —
16
Human Ear |

o
=
o
N
o
w
=}

Music Musicis generdly higher-quality sound. Higher sampling rates arerecommended: at least 11
or 12 kHz and preferably up to 22 kHz.
Disc Sorage Decisons about the qudity of digital sound also rdateto available storage space. Thefdlowing

Requirements tableillustrates the tradeoff between sampling rates and storage requirements.

Storage Requirements for Various Sampling Rates
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Sampling Recommended Soragefor 1 Saconds of sound
Rate for second of sound per IMB gorage
22 kHz Music quality 22 Kilobytes 45 sconds
11 kHz Other quality 11 Kilobytes 90 seconds
7kHz Voicenarration 7 Kilobytes 135 ssconds
5kHz Minimumfor voice 5Kilobytes 180 ssconds
ggrdwareand Condder these hardware and softwareissues rdated to digital audio inaCBT multimedia system:
tware

Congderations

Har dwar &/Software IBM and Macintosh
Condderations Compatible PCs Computers
Audio Recording Requiresthat an audio card be Latest moddsincluderequired
Requirements installed or an external audio board and softwareand
peripheral beadded. Peripheral microphone Other modds
attaches to computer’ s srid port, require an external sound
can be moved for useon other digitizer. MacRecorder is
computers. popular peripheral.
Audio Playback Playback uses same audio card or Playback isthrough built-in
Requirements peripheral. Other playback machines | digital-to-analog converter.
must have cards/peripheras
compatiblewith recording machine
Filecompression Optional on many audio cards. Requires additional software
Compression of files saves Sorage programs.
but may degrade audio quality.
Spekers Required for output. Mogt are Built-in on most modds.
externally added to system.
Microphones Can comehuiilt-in or be externally Maost modds have built-in mikes.

connected.

MacRecorder includes built-in
microphone
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Additional
Congderations
for Mudc

In 1983, agroup of dectronic musical manufacturers devdoped an international stlandard protocol
for dectronic music devices. Cdled MIDI (pronounced “ mid-e2), theMusical Instrumant Digital
Interface alows musical ingruments, such as dectronic keyboards, to be connected to computers.
MIDI isnot digital audio.

INPUT DEVICE —_— MEMORY —_— OUTPUT DEVICE

i

CENTRAL
PROCESSOR

Figure1l A MIDI Configuration with a Macintosh computer

Theconfiguration for MIDI indudesthe computer, aMIDI interface box, and aMIDI instrumert,
suchasakeyboard. Available software, compatiblewith I1BM-compatible and Macintash
systams, dlowsthe user to composg edit and record music. Commercid MIDI filesareaso
available

Sction C
Advantagesand Disadvantagesof Digital Audio

Impact of Digital
Audio Features

Digita audio offers many features for computer-contralled sounds, but there arelimitationsto be
consdeared. Thefalowing tables highlight the consderations.

Advantages

I mpact

Random access

Digital audio enables audio to beretrieved and played ingtantly
(ontheorder of millissconds). In most systems, to accessthe
audio, theus smply entersa” Play” command followed by the
nameof thefile

Easeof dditing

Audiofilesaregored with afilename, just like ather computer
files. Audiofiles can beddeted or replaced smply by using file
command utilities. Todsenableusarsto cut and paste soundsto
edit narration. The processis as easy as usng aword processor.
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Cost Moderate-cost, good-qudity digital audio computer cardsfor
MS-DOS computers arewiddy available Newer Macintash
computers have built-in audio record and play capabilities.

Fexibility Digital audio (as opposad to audio on avideodisc) isnot tiedtoa
particular video segmert. Therefore, digital audio can be played
in conjunction with any segment on avideodist, if desired.

Limited only by storage Andog audio on avideodisc islimited to 60 minutes per Sde

gpace Thereisnolimit to theamount of digital audio, other than that

imposad by the amount of Storage Space available

Disadvantages I mpact

Largegtoragereguiremants | Audiofilesreguirealargeamount of disk storage pace one
megabytefor 180 saconds of sound sampled at 5 kHz; one
megabytefor 45 ssconds sampled at 22 kHz.

Largemamory Although a Macintosh with one megabyte of RAM can be usd

requirements to digitizeand play audio, theresultswill belimited. Audiofiles
must often beloaded into RAM firg, beforeplaying. A large
RAM isessatid, or thefileswill belimited to afew words
each.

Lack of gandardizetionof | Thereisadistinct lack of sandardization of fileformats for

hardware digitizing audio (espedidly for MS-DOS machines). Audiofiles
digitized with onetype of audio board usualy cannot be played
back unlessthe sametype of boardisin the ddivary hardware

Difficult to synchronize Becauseaudiofilesareusudly loaded into RAM beforethey are

heard, theamourt of time nesded to play afilefluctuates
accordingtofilesze Thisvariation mekesit very difficult to
coordinate the audio with motion video.
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Chapter 6
DIGITAL IMAGESAND VIDEO

Technology Graphics, images, and video presantations areimportant parts of multimedia computer programs.
Quick-L ook Growing demand for interactivity and for the means to manipulate the data are Spurring progress
inthedigita captureand sorageof thedata. A quick look at the capabilities falows:

- Capture devices arereadily availableto digitizeinputs:

- Scannersfor print copies of text and graphics, photographs, dides, and other
Hill images.

Video digitizers and softwareto convert analog mation image inputs from
videotape, digital cameras, video cameras, and broadcadt tdevision.

- Data manipulation and editing devices and software programs arereadily availablefor
many pecialized applications and processes.

- Computers can sore, copy, and distributeimage data without degradation of the data.
Every imageisasdear asthefird. Data converted into images can be output:

Directly to the computer screen for indusion in multimedia programs.

Through other playback devices such astdevison monitars, printers, or to
networks.

Higtory Early efortstoindude graphicsin computer programs required thetalents of professiond graphic
artissand computer programmers. Resultswere cogtly and limited. Photographic represantations
werenat possible

Thedevdopment of digitizing technologies, many smilar to thoseinvalved in the digitization of
audio, has made possibletheincorporation of ill and even motionimeges of al varidies. These
successes are d thefoundation of themultimedia programs that are extensively used today in
education and training arenas.
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In This Chapter You will find information about digital images and video in these sections of this chapter:

Section Title Page
A Applications to Education and Training 52
B TheTechndogy: Digital Still Images 54
C The Techndlogy: Digital Video 57
D Curratt Digital Video Applications 61
Section A

Applicationsto Education and Training

TheVisual Educators and trainers have long used visud ads to enhancethar teaching of Sudents. From
Element printed texts to printed photographic meteridsto dide shows, films and video, thevisual dement
has been common to trandfer of knowledge

Education’ s dow adoption of the computer to acadamic and training tasks has been paced by the
computer’ s deve oping capability toindude morevisua dementsonascreen. Thoughthe
devdaopment will never be complete, the computer indudiry’ s ability to digitizevisua materiasis
accderating educationd use of computer systens.

Improved Thefdlowing educational and training applications of computer technology have bendfited from
Applications digital imageand digital video advancements:

-Multimediacourses. The compdling aspect of multimedia, the ahility to rapid- accessa
wedth of sored information, now incdudes efectivevisud information.

- Devdopment process required for dlassroom coursss, illugtrated meterias, aids.
- Resaarch of and input from reference and resource visud databases.

- Publishing of illustrated products for sudent and ather uses, induding sophisticated
copies of sudent-produced products.

- Exporting, networking and other digtributive sharing of coursesto other gudent Stes.
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Sction B
TheTechnology: Digital Still Images

Introduction

Still images (Sngleimages, as opposed to a sries of images thet appear to have mation) area
mainday of visua information systems used in education and training. Still imagesincdlude
photographs, drawings, charts and ather graphics normally found in print form or film.

Still-lmageBascs

Computer systemswork with digital informetion. The captureand conversion of imagesfrom
andog to digital formisthe necessary firgt sep. Oncedigitized, the data can be creativdy edited
or manipulated or combined, then stored, and then output in ameans useful to the educator or
trainer.

Capturing Still
Images

Themogt eficient way to capture Sill imagesiswith a graphics scanner, acomputer peripherd
designed to convart print materialsinto digital data. The scanner works much like a photocopy
maching, exoept that its output is nat a paper copy but animage transfered to a computer screen.
Onceon the screm, theimage data can be changed, output to other devices, or Sored inthe

computer memory.

How a Scanner
Works

Mog scanners are* flatbed scanners”  Asin photocopying, thegraphicis placed onthegass
surface alight is passad under it, and theresulting Sgnds arereadable by a computer.

Whenimeges or text materials are scanned, the computer seesacdllection of dots. Thedoat is
normally caled a” pixd.” Each pixd can bechanged in color, brightness, location, andsze This
contral of thedements of what the usar sees as animageisthe grestest advantage offered by the
digitization of visuals.

Scanning Sides

Many flatbed scanners offer optional devicesfor digitizing dides. Spedialized dide scanners offer
better control and resolution of theimage Aswith al scanning processss, the quality reguired by
theeventua use of theimageisthemgjor factor driving thelevd of resolution.

Scanning Text

Scanning text into a computer requires the addition of optica character recognition (OCR)
software High-end or spedialized scanners often indude the software. Until the OCR is added,
the computer saes scanned text as pixds, just dark or light dots, nat asleiters or numbers. Many
OCR packages areavailable the user paysapricefor accuracy and flexibility.

Managers must weigh the cost of the OCR-capable scanner with thetime saved by nat having to
re-key thetext into the compuiter.
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Scanners comein marny shapes and sizes, from a $40 hand-hdd modd to a multi-thousand-dallar,
high-resolution, color-capable modd with OCR software Madintosh computers are usablewith
direct cabling to the scanner. IBM and compatible computers usually reguireingalling an
additional card in the computer, then cabling the scanner to the computer. The software required
to read the scanned image normally comes with the scanner equipment.

INPUT DEVICE —_— MEMORY —_— OUTPUT DEVICE

I

CENTRAL
PROCESSOR

Figure2Figure 5. Equipment Configuration for Scanning

Frame Grabbers

“ Framegrabbing” isauseful techniqueto captureadill photo or oneframe of video mation,
digitizeit and saveit onthecomputer. Theinput Sgnal goesthroughthedigitiziingcardandis
played in awindow on the computer screen. When thewanted frame appears, akeyed
command grabsandfilesit. Fromthis point, theimageisaill image and can beworked
accordingly.
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ImageResolution  Theresolution or darity levd of theimageto be scanned into the computer should be based onthe
eventual useof theimage For example, if it will becomea product to be printed on alaser printer,
aresolution of 300 dats-per-inchwould be appropriate However, if theimagewill remaina
computer product, aresolution of 72 dots-per-inchwould work. Scanning at higher resolution
ratesimpacts disk sorage gpace

Memory and Scanners requiire large amounts of random access memory (RAM) to captureimeages and much

Storage Sorage gpace to Sorethem (up to amegabytefor someimages). Thesereguiremants dictate

Requirements reasonable planning on the number and resolution of imagesto be scanned. The recommended
techniqueisto scan only the area of the graphic warnted, preview it on the computer screen and
make adjusments before saving it to the computer Sorage

Sction C
TheTechnology: Digital Video

Clarification of Didtinguishing between tdevison and video can bealessoninfutility. Thetechndogiesare

Terms Videoand  insgparable, and what heppensin teevision impactsthefidd of video. Thefollowing perspective

Televison of thetwo may be useful:

- Tdevison hasto do with thebroadcagt or cable sysem ddivery of someonedsgs
programming on atimetable determined by someonedse

-Video has to do with the ahility to record, edit and play back programming ontheusa’s
schedule

Similaritiesto Aswith till images discussad in Section B, the digitizing of video images represants amajor

Digital Still advancament in computer technology, an advancement of great useto educatorsand trainers. The

Images capture and use of video images requires converting anadlog signalsto digital data. A review of
andog and digital issues, asthey rdateto video, will be useful at thispaint.

Analog versus Analog video systems have been successful Sncethar devdopment inthe 1930s. Therewaslittle

Digital consideration to converting television and the supporting video technologies from analog to digital
formats aslong asthe digital technology did not offer economic and other outweighing advantages.
Many experts ssethe currant period as the transition period in which the transformetion is taking
place Thefdlowing table contrasts some of theimportant aspects of analog and digital systems
applied to video.

CONTRASTING VIDEO TECHNOLOGIES
Analog Digital H
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Mateiasarein continuousform. Dataisin
waveform, cycdling and flowing. Most of
natureisanalog-ike

Viewsevearything in discreteindividual values.

Represants materials as continuous dectrical
sgnas.

Represants analog materials by sampling,
recording precisevalues at each sampled
point, and presanting the series of data points
asvay dose gpproximetions of the natural
images.

shades, values.

Analog Digital
Andlog data can haveany degree of Digital dataare precisevalues, each
brightness, and infinite numbers of colors, represented by a combination of or/off

dectrical impulses. Anexampleof a
limitation: VGA boards arelimited to 256
specific number of colors.

Tedevison was desgned as an analog medium
to reproduce and broadcast natural imeges.
TV cameras convert images to continuous
dectrical gndls. TV monitors ddiver images
by varying theintensity of light beems onthe
screen, giving theillusions of motionand
unlimited colors.

Digitizing video has become possible as
technology has devdoped ADC and DAC
convateas, large Sorage capaditiesin
magnetic and optical disc media.
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How Videois Todigitizevideo from a camcorder, videotape, videodisc, or broadcast tdevison, theinput sgndl
Digitized must be processad through a digitizing card added to the computer, or through aperipherd. This
convatstheandog video sgnalsinto digital bits of information for each pixd (picture dement) of
the computer screen. The softwarethat comes with the digitization cards controls the process.
Video images can befiled from the screen to the hard disk (which requires alarge storage space)

or can beoutput for playback or transmisson to ather devices, such asaprinter.

INPUT DEVICE —_— MEMORY

L1

CENTRAL
PROCESSOR

—_— OUTPUT DEVICE

Figure3Figure 6. Equipment Configuration for Digitizing Video

Difficultiesin Thedifficulties still chalenging theindustry in the digitization of video areinthesearess
Digitizing Video
- Acogptablerange of cdlors and shades. Limited variationsin colors and shades makes
digital images appear not to blend wdl. Someimages appear to have sharp, striped edges.

- Suffidient meamory and storage capabiility. Digital images (and sound) requirelarge
amounts of memory for processing and dorageof digital data. The current compromise
of recording deta a lower qudlity levdsis not dways satisfactory.

-Datatrandfer rates. Largedigitdl files aredifficult to display onthe computer screm at
the standard 30-frames-per-sacond rate, the acogpted “full-mation” rate
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Theindudry is committed to overcoming the difficulties for thesereasons:

- Error-freeformat. Digital systems, bassd on few, discretevalues (usualy 1 and 0), can
reproduce and tranamit data error-frea

- Potentid for interactivity. Digital systems, incorporating the excdlent contrd capabilities
of the computer, provide moreintricate branching and integration possibilities. Theresult
issystemsthat arelargdy individualy tailored. The user isgiven adegrezof contral.

- Baseof manipulation. Digital data can beresized, recolored, repogitioned, and duplicated
with rdative ease and without the high costs of analog video editing equipment.

- Duratiility. Digital data can be reproduced without any loss of qudity. No“noisg’ is
introduced into copies (“snow” invideo or “hiss’ inaudio). Thisisimportant to
tranamitting data over angwork, such asin neworked dassrooms at the Air Force
Acadamy and local areaneworks at training fadlities or between them and Sudents
acrossthebase

I nteractivity
Comparedto
Videodisc

Thecontra possiblewith digital media excesds the interactivity of thevideodisc (also known as
interactiveviden). Thevideodiscisanalog and its usar can only access, not change, whet the
designer put onthedisc. With digital media, usars can control and change the contert, sequence,
and trangtions,

Current Satus
and Near- Term
Changes

Impact of the
Sandards

Air Force education and training managers must notethat thetdevison broadcagting industry is
convating to High Definition Tdevison (HDTV) and digital formeat. At thetimeof thiswriting
(late 1993), the recantly concluded National Association of Broadcasters annual medting ended
with expats and governmatt offidas sating: Makethetranstionto digital. (Multimedia &
Videodisc Monitor, June 1993)

The Federd Communications Commission (FCC) has bean testing competing HDTV sysems
proposad by indugtry teams. Thefour competitors have agreed to form an alliance, essartialy
merging aspects of all proposads. The FCC hastald dl broadcast operationsto have some HDTV
broadcast capability by theyear 2000. Thefull transtionisforecast by 2010.

Video techndlogy essatialy follows tdevison technology. The devdoping Sandardswill focus
emaging digital video techndogies. Theimpact on education and training isa natural falow-on.
Noteto managers kegp the national-levd industry dedlingsin mind for decision making that has
impacts 5to 15 yearsout.

Saction D
Current Digital Video Applications
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Motion Video- Theszeof adigital video file on acomputer’ s hard disk may prevent it from being playedin
in-a-Window full motion, 30-frames-per-second rate. Thereis atechniquefor displaying full motion video
without saving it to thedrive. Known as“video-in-a-window,” thetechnique uses aredl-time
video digplay card to digitize and display mation video at thefull-mation rate, directly from
theanalog source  Video-in-a-window does nat savethevideo.
Reviewing Many mgjor hardware and software companies in the computer and video and broadcast
Commeraial industries have merketed digital video applications. Thetechnologies and systems, and some
Digital Video of the products, are useful to educators and trainers. Thetableis aguideto capabilities and
Products limitations. Managers should natethat the computer products marketplace and devd opment
labsremain vary dynamic. Thespedificsin thistableare only guides and reflect informeation
current at publication date
Digital Compact Commod Visual
Video Disc- ore Infor mati
Videodisc QuickTime Interactive I nteractiv Dynamic on
e Total Sysem
Vison
Manufacturer Various Apple Inte/IBM Philips Commodo Tandy
Companies re
AnalogDigjtal Andlog Digital Digital Digital Digital Digital
Primary Apple Madintosh IBM Integrated Integrated Integrated
Hardware IBM Madintosh Player Payer Payer
Platform Madntosh
Sysem Laser videodsc Toocompress Tedmiqueto Integrated Multimedi Multimedi
Description playback andplay dgtizeand player of aplayer for aplayer for
system Added dgitized compress dgta outputtoa output to
computer video movies video. DVI Video. TV. TV.
provides induding board Cormbirdi Indudes
ophidicated educationdl deoompreses onaf CD- limited
acoessand tittesand for mex 72- ROM Sorage
deyeeof ecydopeda minutefull- playerand Dua
interactivity refaences moation, full- built-in remotes
Editing of rEMNVideD. computer dlow
videodips tocomect game
tohome playing.
TV.
Consumer
market,
entetanm
at.
Maximum Full Screm 1/4 Screen Full Screan Full Screan 1/4 Screen 1/4 Screen
Szeof Video
Window
Digital Compact Commod Visual
Video Disc- ore Infor mati
Videodisc QuickTime Interactive I nteractiv Dynamic on
e Total Sysem
Vison
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Minimum Levd Il Digitizing boerdfgi cepturtigh-end IBM, plaagarbuilt-in CD-RC
Sysem interactivity: Cdor Madintosh €ampoteriam dsc.
Requirements Videodisc AppleSystem6.07] itor.
player Largehard driver| remotemousefor inpt
- Computer
Video
monitor
Sdected
paipherds
Advantages Inexpensve Ability tointegr
Interactivit No additiond ddivery haCeyanety: 72 mi
y: fedt, predse Syndhronizesvideg and aiioeric enui
detaacoessad Hexibility to shereprogramswith other M
contrd at Levd CD-I hasconnettionsfor periphardsliliekeyboard
. Unc
- Cogt: ompli-
relativdy cated
inexpensvefor interface
interactive comectsto
systeam (about TV likea
$700for VCR.
player), .
programtitles Co
sameo less mpti-bility
thenvideoor withother
film. oftware
Hexibility: Windows
capebledt compati-
54,0004ill bility
imegespe dsc mekes
Sde or 30 sysen
minutesof full- esy/to
sore, full- devdopfor
mationvideo and
with sound. fadlitates
- Supportfor trandfer of
education: exiding
systemand progars
paipherds
designed for
educationd and
trannguss

Continued
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Digital Compact Commodor Viaual
Video Disc- e Informa
Videodisc QuickTime Interactive Interactive Dynamic tion
Total Vison Sysem
Disadvantag . Cost: . Sl picture Hardware cogts|devd cpamaniand ddive

es program . Requireslarge RAM (2 NiBshafivoom)esihg i tigitgt copsiariag sjadkes DCElEeC

devd opment . H@malammfm@mﬁ?mmmmm programs auratly ajilable
costsarehigh VIS

Interface provides
Sandards lack Quarte-
of early Lrem
Sandards and
require reducad
checking moation.
compatibility of Few
player, titles
computer, available
ftwere for VIS
. Reed (rleesd
only: us in1992).
cannat record
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Chapter 7
MEDIA INTEGRATION TECHNOLOGY

Introduction All multimedia productions require a software program to tietogether and contral thevarious
mediawhich can be called into the presentation. Mediaintegration packageisthegenerd
termfor these software programs. Devdopment of mediaintegration programsisa
continuing thrugt, because progress in this and rd ated fidds fadilitates the devd opment and
adivery of multimedia computer-basad programs of valueto education and training.

Terminology Thesebroad categorizations hdp the novice s understanding of software deve opment:

and

Categories Mediaintegration packages. As noted in theintroduction, thisis theumbrellaterm for
software programsthat pull together the marny media dements and control theflow of the
product.

Presmtation software  These programs are usually entry-levd softwarefor creating the
traditional dideshow.

Multimedia production software. These programs pull together the several media (text,
graphics, sound, animation, video [even smdl is now possible]) programs and synchronize
thar working together.

Authoring sysems. This category refersto software programs ussd to prepare
productions. It includes softwarethat accesses databases and contrals calling externd
information into the system for incorporation into the new production.

Blurring of Note however, that thelines between these categories arerapidly blurring. Thethrugtin

Categories software devd opment isto simplify the production requirements of theuser. In education and
training, thethrust should lead to simplified devd opment of courses and materias and to more
flexibility for indructors.

In This You will find information about mediaintegration technologiesin these sections:

Chapter

Section Title Page

A Progressin Integration Software 65

B Hypermedia 67

C Hypermedia Applications for Educators and 68
Traine's

D Overview of Leading Hypermedia Programs 70
Hypermedia Advantages and Disadvartages 73

Saction A
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Progressin Integration Software

An Assumed
Limitation

The software devd opment environment is and will always betoo dynamic to dlow aone-
time, comprenensve summation. Thefollowing areas have been chosento givemanagarsa
senseof someof theadtivities and trends that areunderway. Theseareas have bean chosan
because of ther rdevance and utility to the many people and levds of education and training
intheAir Force

Interna tools

Clip media

Timing and synchronization
Database support
Cross-platform compatibility

Internal Tools

Thesoftware“tods’ used to cresteand edit media programs are often indluded inthe
package Gengdly, theinternd tool st that comeswith programwill satify the usar’ s nesd
to accomplish theintended purpose However, more extendvetodsin theform of other
specific application softwarearedmost dways available More experienced devdopars may
prefer the added sophidtication. Thetrend today isto bundiesgnificant tod programswith
the creation/editing package

Clip Media

Many manufacturers of mediaiintegration packages areincreasing the media libraries content
of thar products. Theready availability of dip art, music, sock photos, and animation makes
deadine products eesier to accomplish. The quick and inexpensive cregtion of a satisfactory
product often isthe better choice of moretaented, sophisticated individua inputsto a product.

Timing and
Synchronization

Thecorrect timing of theinput and output of a program’ sdemantsis critical to amultimedia
production. 1t isas smpleas having sound and visud in synchronization. Timingand
playback are complicated by the processes used for each medium, the processing spesd of the
computers, theszeof thedigital datafiles, and many other factors. The solution hasbeen
devdaped in theform of equipment and softwarethat establishes an absolutetiming reference
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Database Extensveinteractive productions may indudethe ability to access databases. Thisisussful

Support todlow theuse to ssarch for all rdated informetioninthearea of interest. Those databases
may betext, sound, graphic, and visual. Someinteractive productions also alow theuser to
input additional informetion into the databases. Thesefeatures, though adding cost tothe
production, can sgnificantly enhancethe educational and training effectiveness.

Cross This nesd has nat bean satisfied by multimedia producers. Programs created on one platform

Platform generally do not play on another. A limited number of programs aredesigned in versions for

Compatibility both Macintash and |BM-compatibles and can be transported for play onthe other platform.

Section B
Hypermedia

TheHyperlink Theahility tolink information to rdated information is the key to thethought process.

Concept Sansory percaved informetion has traditionally been recorded in alinear fashion, such as
seguentia frame after frame, and musicl note after note. The human brain, however, hasthe
ahility to search knowledge and experience memoriesto connect directly and indirectly rdated
information into new patterns. Humans are now teaching computer sysemsto perform
smilarly. Thelinking of information in this concept is called “ hyperlink.”

Multimedia + Combining the hyperlink concept with computer-bassd multimedia production capability has

Hyperlink = introduced theterm “ hypermedia.”

Hypermedia

Definition of Hypermediais a computerized norHinear systam inwhich information dements arelinked

Hypermedia such that the user can choose dlternate paths to reach all rlated dements of information. Ina
multimedia system, theinformeation dements can bein text, sound, graphic, video, and even
olfactory form.

A Hypermedia Theopening screen of a hypermedia application onthe F-16 aircraft shows a graphic of the

Program arcraft. Unsaan behind thegraphic are severd aress, called “ buttons,” which dlow theuse

Example to chooseapart of theaircraft toinvestigate. If the student sdectsthelanding gear areaof the

graphic, another screen appearswith adose-up of thegear. Sdection of thewhed hub brings
up amoation dip of thedisassambly of thehub, or the brakes, or the hydraulic sysem, or any
rdated areas which the sudent choosesto pursue
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Sction C
Hyper media Applicationsfor Educatorsand Trainers

Valuefor Educators and trainers can now apply the power of hypermedia applications to courses that
Educators enable students to chooseinformetion in the combinations and seguence that makeit most
comprehensible
Examples of Hypermedia devd opment offers the following educational and training incantives:
Applications
Tool for database management
Preparation for presertations
Devdopment of handout meterials
Design of indructiond meterias
Contrad of multimedia devices
Share hypermedia cregtions
Tool for Many hypermedia programs were designed as databases and are excdlent for storing and
Database retrieving various formats of information. Using hypermedia, coursedevdopersand
Management instructors can create their own database managers, such asaninventory of equipment or

Preparation
for
Presentations

Development
of

Handout
Materials

Desdgn of
Ingructional
Materials

Control of
Multimedia
Devices

videodisc images.

Hypermedia programs arequick toolsfor creting impressve presentations. Electronic
presantations (rather than atic overheads) offer the advantages of last-minute changes,
dynamic input from the audience, and specid transtional efects. A prgjection system,
connected to the compuiter, is nesded to prgject for alarge group.

Many hypermedia programs offer excdlent optionsfor creating handouts. If ahypermedia
programis usad as a presantation tool, copies of the screens can be printed, even printing up
to 32 screans on the same sheat of paper.

Hypermedia programs have revolutionized authoring systams, the computer programs
designed pecifically to create computer-based indtruction. For example, to cresteamultiple-
choice question with hypermedia, aninvisble button is placed over each possbleanswer.
When agudent sdects anincorrect answer, the sudent will activatethe button. Thisbrings
up feadback about theincorrect answer or another chanceto answer thequestion. Whenthe
sudent sdectsthe correct answer, the button will ingruct the program to go on to the next

question.

Mot hypermedia programs provide an easy way to contral videodiscs, sounds, and CD-
ROMs. Using ahypermedia programto access avarigty of differat mediaisasoreferred to
asmultimedia
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Shared Copyright and licensing restrictions often curtail the distribution of computer programs¥4ven

Hypermedia thoseyou createyoursdf. Most hypermedia programs, however, dlow devdopersto

Creations distributethar programs fredy, without a license agreament. This distribution fresdom has
resulted in the availability of many hypermedia programs through bulletin boards and
shareware organizations.

DoD DaD ingtruction 1322.20 requires that commercia software programs used to devdop
Guidelines interactive coursevare be ddivered to the government with unlimited rights for use

on

Commercial

Software

Section D
Overview of L eading Hyper media Programs

Overview Most hypermedia devd opment todls are bassd on a screen-and-object formeat. Each scren
can contain avariety of objects, induding fidds, buttons, and graphics. SeeFigure7. Also,
each screen has two layer's, foreground and background, and each can have objects.

Stack of Cards

This

Figure4Figure 7. A Badc Hypermedia Structure
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Cards, Stacks, The commonly usad terms have these meanings:
Fields, Buttons, . Cardsarescreans. Each screenisacard.
and Graphics . Stacksaregroups of cards, likea pileof notecards.

Fiddsare designed to contain text and are like small word processing blocks.

Buttonsare designated areas of the screen that caninitiate an action, such asbranching to
ancther card.

Graphicsare objects that can be created within the hypermedia program or imported from dip
art or other programs.
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A review of three of theleading commercid hypermedia software programs will be hdpful to
managers.

HyperCard. Appleintroduced this hypermedia devd opment programin 1987 for its Mactintash
computers. Originally induded with each Macintash, the softwareis now distributed by
Claris Corporation.

Characteridtics,

- Fits on one Madintosh diskette and will run with one megabyte of RAM.
- As3gsusar to design applications from databases to presatations.

- Cancontrad VCRs, camcordars, CD-ROM players, and other extensons.

- Indudes other Madintosh software support, induding System 7 and QuickTime

- Cogt is approximately $200.

LinkWay Live Didributed by IBM, LinkWay isan MS-DOS hypermedia devd opment
program.

Characteridtics,

- SupportsIBM and compatible computers.

- Was designed for gpplicationsin education and training.

- Indudes additional programs for edliting text, producing graphics, ediiting fonts.

- Reguiresaminimum of 384K of RAM and a CGA card and mouse

-+ Graphics can be created with aninternal program or captured from an externa program.
- Contains a scripting language with built-in commands and functions.

- Usesthese taems ascreenisapageand pagesinthe samefilemakeup afolder. Button

sdectionsindude pop-up pictureand pop-up text.

- LinkWay Live uses buttons to acocess video and audio and supports videodisc players, audio

boards, digitized video, and DVI.

- Cogt is approximately $150.

- TodBook. Asymdrix created this do-it-yoursdf graphics packagefor multimedia applications

onIBM and compatible computers.

Characteridtics.

- Operates onthe M S-DOS platform in the Microsoft Windows ewironment.

- Requiresminimum of 2MB of RAM and 6MB of Sorage

- Productsinclude multimedia courseware, presatations, enhancemants for reference applications.
- Indudes Multimedia Widgets, induding 250 pre-scripted objects.

- Usesabuilt-in recorder to trandate actionsinto scripts which can be saved for reuse

- Indudes hypertext hat words and buttons to link rdated ideas in text, audio, video, animetion or

graphics

-+ Has enhancad database capabilities.
- Indudes drawing todsfor high-resolution color graphics.
- Cogt is approximately $700.
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Section E
Hyper media Advantages and Disadvantages

Hypermedia programs offer flexibility and a production sysem that can befectivey usedin
education and training. Aswith ather techndlogies, hypermedia aso has some disadvantages.
Thefdlowing tables detail hypermedia advantages and disadvantages.

Advantages

I mpact

Inexpendve

In comparison with comparable computer software,
hypmermedia programs areinexpensive $100 to $300, with
discounts for educators and studerts. Inmany cases, the
priceincdudes therightsto distribute crested programs.

Easy tolearn

Sophiticated hypermedia programs can be created with
fidds, buttons, and graphic abjects, without requiring the
scripting componant. With only afew hoursinvested, most
usa's can cregte lessons and presantations.

Easy togtore

Computer-basad dide shows created with hypermediaare
easy to Sore and modify.

Multimedialinks

Hypermedia programs offer easy links to graphics, sound
video, and CD-ROM.

Fun

Ingructors have the power to creste mativating, interactive
programs.

Exportation and
asociation

Hypermedia applications dlow usarsto build their own

asociations betwean bits of informetion, bassd on thar

interests. Well-designed hypermedia programs can bath
motivate and assst Sudentsto exploreatopic.
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Disadvantages I mpact

Confuson Poorly designed hypermedia programs can eeslly turninto
hyperchaos, wherethe user hastoo many choicesand gets
logt. Researchis continuing to delerminethe optimal
number of sdections per screen and thebest methodsto
promotelearning in a hypermedia ewironment.

Complextolearn at Althoughthe dbject levd (buttons, fidds, c.) isrdativdy

scripting leve easy tolearn, novices can quickly get logt and frudtrated
with scripting languages.

Difficult to project Onecaf thegpplicationsfor hypermediaisto cregte

interactive, dynamic computer dideshows. Theproblemis
that many schools do nat havethe equipment to prgject the
showsfor presantations.

Platform-specific Mot hypermedia programs aregenerdly restricted to one
platform. If you create a dide show with the ToolBook
authoring system, it will requirean IBM computer with
Microsoft Windows to run the program.

Ddivay fessandfiles In some cases, adevdapar may berequired to pay a
publication feefor ddivery of an gpplication. In other
casss, theddivery filesarefreg, but may beextremdy large,
meaking them difficult to distribute on floppy diskettes.
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Introduction

Managers
Network
Concerns

Terminology

In This
Chapter

Chapter 8
COMPUTER NETWORKS

The bendfits of computer use can bemultiplied in many organizations by linking individua
computersinto anework. These benefits normally indude the sharing of files (morethan one
use can accessthe sameinformeation) and the sharing of software programs and printers.
Maogt Air Forceingallations have computer networks, and many organizations, indluding
education and training units, successfully usethe base network and even some speciaized
networks devoted to ther specific missons.

Networking computarsis avery technically demanding process. Most managers should not
attempt to madgter thetechnicdities. Get thehdp of an expat, even an outsde expert if
necessary. Noteaso that decisonsinvolving establishing or upgrading existing networks are
mgjor resource- and missorHimpacting decisions. Cogtsrangefromafew hundred dallarsto
nework al computersin an office to hundreds of thousands of dallarsfor complex networks
for vary high-gpead data sharing by maximum number of usars at severd fadlities. Managers
nexdtoget expat hdp for network design and the necessary cost andlysis. However, the
bendits of awel-designed, adequatdy supported nework are often the measure of successin
the successful use of computersto support education and training.

Managerswill benfit from a quick review of the common terms associated with computer
networks.

- A network or net, for short, isa cable sysemthat links individual workstation computersto

each other through a central network server computer.

- Alocal area networkor L AN, for short, isthe network that linkstheindividual computersin

onebuilding or ononebasa LANsarelimited by physical disance by types of cabling
available andfor practical reasons by the number of workgations served by the one network.

- Aworkgationistheusa’ scompute. If attached to the network’ s centralized files capatility,

theworkstation may lack its own storage capabiility. If theworkgtationis capable of
processing and storing data independently of the network, theworkgationis called agand-
alone

- A server onthengwork is one computer that coordinates the operation of the network; the server

isnat availableas aworkdation. Most networks dso havea sscond sarver, aprinter server
thet allows all workgations on the net to share one printer.

Though managers are nat expected to betechnical exparts, knowing the basics of computer
neworkswill assgt in decison making inthisarea. To that end, this chapter coversthese
topicsinthefdlowing sections:
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Section Title Page

A Applicationsfor Education and Training 77

B Network Technologies 78

C Managament Considerations 81

D Advantages and Disadvantages 82
Section A

Applicationsfor Education and Training

Introduction Although theinitia investment inaschoa LAN can be high, the operation of awdl- usad,
properly designed and maintained LAN will cost less over aperiod of timethan will the
operation of agroup of sand-adlonecomputers. LAN advantages indude

Ingructor monitoring of sudent work
- Devdope accessto software, files
- Studeant acoessto references, databases
- Group-study dassroom prgjects
- School managament enhancaments

Monitoring A properly configured network will dlow theingructor to monitor each sudent’ swork. This

Sudent Work provides fesdback to theinstructor and alows affirmations or further ingtruction for the
sudent. Coursemeterials canindudetests a appropriate junctures, administered over the
network, with tracking of individual scores and automated record kegping. When necessary,
the student and indtructor nesd not bein dose proximity.

Assganceto Course devd opers, by sharing devd opment software and reference meterias and jointly
Developers devdoped files, can incressetheir productivity through use of anework.

Student Students no longer haveto rd ocate to access reference materials and databases previoudy
Benefits available only by moving to a central location. The network sarves asthebridgeto the
sources which can be shared by many sudents Smultaneoudy.

Group Study Groups of Sudants can beteamed to work computer-asssted projects. Team mambarscan
Projects sharetext, graphics, and inputs from rference sources. The network allowsthework to
continue evenif the sudents are not in the same classroom.
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School
Management
Enhancements

Introduction

Networ k
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Thengwork’slinking of sudent machines with theingtructor maching and al machineswith
the adminidration office, can be used to automate many of the adminidrativefunctions
required: grade/progress tracking and recording, attendance, time logged, references used, and
soforth.

Thepurchaseand contral of software programsisaso amplified by anework. A stelicense
dlowsacattraly sored program to be shared with many usarsonthend. Some networks
aso have an automated means of inventorying all equipment connected to the net.

Sction B
Network Technologies

Maost managerswill nat bedirectly involved in the design and ingtallation of a computer
nework. Thebascruleisge theexpat involved. However, the manager will benefit from
undergtanding the basic design, hardware and software presented in this section.

Figure8 Examples of Nework Design Topdogies

Two mgjor condderations are notable:

Experts describe the design of anetwork as*“topology,” the shapeit would takewhenillustrated
on papa. Common topologiesindudethedar, ring, tree andline Each has strengths and
weeknesses, and the application of the network becomes thedeciding factor. SeeFigure8.

Data spead, therate a which different networks can trandfer data, variesby nework. When
an expat can design higher datatrandfer rateinto the network, moreworkstations can be
usyd a thesametime  Genardly, themore usars on a nework, the dower the data transfer
rate However, many factors beyond number of usars are consdered by the exparts.

Computer network experts arelikdy to deveop hybrids of thetypology and cabling outlined
above Hybrids areoften most effective, egpecially when location of workgation and servers,
frequency of equipment change-out, and exiting facility consderations areweighed.
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Beyond the computer workstations themsdves, there are several hardware dementsinvalved with
neworking. Themost important are discussad beow.

Thecabling that physicaly links the dements of the network is also amatter of design requirements and
cog. For example thetotal amount of cablereguired varies with the topology; but additiona cable
can cregte redundant paths so the network will remain operational even if onesection of cableis
damaged. A quick look at three common cabletypes, from least to most expensive, follows:

- Twigted pairs. Thewiring literaly has two wires twisted together and isthe sameas that commonly used

for tdephonelines. If unused tdephonelines exist in the building where the network isto be
ingtaled, they could beused tolink computers. Twisted pairs aresignificantly vulnerableto
interferencethat can disrupt the network.

- Coaxid cable Thiscableisvery smilar tothat usad for tdevison signals. Thesame coaxial cablecan

support network and tdlevision Signals smultaneoudly. Coaxial cableisamost immuneto external
interference This cableisexpensve

- Fiber optic cable Thiscable hasfinefibersof glassrather than metal wiringinside Light, not

dectricity, isconducted. It offers very-high-spesd data transmission, induding video and audio
capahilitiesinthesamecable It isimmuneto all forms of dectrical interference becauseno metdl is
present. Fiber optic cableis very expensive, and difficult to install and maodiify.

Network interface cards must be added to each computer inthe network. The cards affect thetopology,
cabling, and data transmission of the network. Many neworks are named for thecards. For
example, oneBM network interface card package for aring topology and tokenHpassing data
protocal isnamed “ TokenRing.”  Other well-known packages are Ethernet and Arcnet. No two
systemsaredirectly compatible, but techniques do exist to bridgeindividual networks of different

types.

Thefilesarver isthe computer that serves the nework as both repository for all applications software
programs and astraffic director for files going to workstations. Becauseof thecritica role of thefile
sarver, there should be no compromising on file server features. 1BM and compatible servers should
be minimum 80386 central processor running at minimum of 33 megahertz. Macintosh systems
should beModd SE-30 or higher.

A printer server isthe network’ s computer dedicated to managing the printing function between all
computers and printers on the nework. An older or minimum capability computer will normally
handlethe printer server duties.

Workgtations are sandard computers with a nework interface card ingtalled and used by aworker. A

hard disk drive on aworkstation is redundant; the network server servesthe purpose However,
workstations that require stand-alone capabilities will have hard disk drives.

Network software requirements arein two categories:

Management software  These programs indude enhanced diagnogtics, workstation monitoring,
and automeatic equipment inventory.

- Applications software  These programs include those available to support educationdl

gpplications: computer-assisted ingruction, word processing, database managament, and
other gpplications.
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Software programs come with a license that spedifies the conditions under which it can be
usd. Itisillegd to use software on a network unless spedificaly stated on the agreament.
Thesoftware licensewill indicate how many usars may usethe software at onetime

Many sngle-user programs Smply will not work onaneiwork. Loading themwill causethe
work of multiple usersto scramble

Sction C
Management Congderations

Managers arereminded that the nelworking of computer systems brings both bendfitsand
sgnificant cogts. Theddailed input of a knowledgeable network designer is required and
worth theinvestment.

In addition to the cogts of the hardware and software requirements evident from the preceding
sections, thefollowing can add to or subtract fromtheinitiad and life-cyde cogts of angwork:

- Wiring and thelabor cogtstoingal it can becongderable In an exigting fadility, present wiring

in theform of unusad tdephonelines or spare-capadity tdevison cables could beamgor
saving.

- Software change-over costs must beidentified. If the unit has emphasized specific softwarein

thepadt, determinethe cogts of changing it to averson that will be nework-compatible. If it
isnat convertible, search further for hidden cogtsinvalved with converting existing datafiles
and databases to the new network software

Maost network cogts arefront-end-loaded. Thebudget definition process must adequatdy plan
for theexpenditure A cogt andysiswill be most hdpful.

Network cogts continuethrough thelife of the network.  Anticipate and budget for maintenance
cogts and upgrade costswhich are predictablefor the network system.

Manpower conddarationsareaso rdevant. Thebasic activities of monitoring and upgrading a
mgjor nework will require manpower, evenit isonly afew hoursaday. Every nework nesds
aresdent manage.

Theimportance of networking computersin an organization srongly suggests theforming of
aplanning team to consder thetechnological goals of the organization, work force
condderations, and budgetary requirements. The bendfits of the network to the organization
should bewdl defined over theyears of anticipated use
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Section D
Advantages and Disadvantages

Thengworking of computers efectivey broadens the capabilities of the computer usars.
Thereareaso potential disadvantages. Thefallowing tables detail the features and limitations
of computer networks.

Advantages

I mpact

Connectivity

No networks offer efficiency through connectivity. Al
network workgtations can share hardware and software
resources, induding printers, programs and informetion
in databases.

Centralized

managemat of
students

If computersareusad in anindructiona seting, the
nework alows a cantralized approach to managing the
learning process. A coursaware managamant program
dlowsanindgructor to evaluate the progress of any
learner. Notes can beldft for individua students, and
teachers caninteract directly with guderntswho are
currently working on the network.

Contral of software
againd pirating

Because al applications software programs are sored
and managad through thefile server, network
managemant software contrals accessto the software. It
is even possbleto indtal diskless workgtations that make
it impossbleto copy programs or to infect the system
with computer viruses.

Ease of updating or
adding software

Softwareis easy to update or change because only one

copy of each program exists on thefile sarver. Only the
filesarver copy nesd be updated. All workdations use

that Sngle copy of the software

Disadvantages

I mpact

Filesarve failure

Perhapsthegreatest weeknessinany LAN isthat a
falureinthefile sarver will sop thewholesysem.
Proper attention to LAN maintenancewill prevent most
serious prablems from happening.

Cabledamage

Problems with network cables can causeanything from
minor interruptionstofailures. Large complex LANS
might require complex diagnogtic todlsto locate and
correct cable problems.




AFH 36-2235 Vodume4 1Fedruary 19%4

Daily sysem
management

Networks nead daily management. New usars must be
registered beforethey canusethe LAN. Software must
be updated or added on aregular basis. Minor prablems
with printers must be corrected before unmanagesble
backlogs of print requestsaccumulate Theseare
maintenance requirements to be planned for.

Highinitia ingtalation
cost

A nework can beexpasvetoindal. Theapparat
highpricedf aLAN can be mideading, though, because
theactua cogt of operating the same number of
unconnected computersis usualy even higher.
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Chapter 9
TELECOMMUNICATIONS

Tdecommunicationsisthe process of trandferring information dectronically over distance
Thefdlowing information applies:

- Tdecommunications links computers to ather computers beyond thelocal area nework, even

netionwide and globally.

- Thedectroniclink is normally through tdephonelines.

- Sending and recaiving computers require modams (internal or external) and communications

oftware

Modams have transmission rates and work with software protocals; the sending and receiving
modems mugt be ableto synchronize

- Tdecommunications hastheability to support and greetly expand the offering of education and

training to Sudents nat presant with theingructor.

- Tdecommunicationsiis changing theway Americans liveand work and recreste

Theseterms are commonly used when discussing tdecommunication sysems:

Modem isshort for MOdulate/ DEModulate. The devices convart computer datainto audible
tonesthat can be sent through tdephone linesfor another modem on therecaiving end to
convat back to computer data.

Baud rateis the spesd at which modams can send and recdve data.

- Gaing onlinerefers starting to the td ecommunications process.

L ogging onistheinitial connecting through amodem and phonelinesto a distant computer.
L ogging off is the disconnection.

- Downloadingisthe process of bringing a file from the remaote computer to your computer.

Uploadingisthe process of sending afileto theremote computer.

This chapter reviews the many applications and patentials of tdecommunications and the
technologies behind them. Theinformeationis presented in these sactions:
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The Tdecommunication Technologies

Thefidd of tdecommunications builds on computer technology. Simply Stated,
tdecommunicationsis the outreach ahility of computer sysems. Tdecommunicationsisthe
linking of computers remote from each other. As discussed in Chapter 8, local areanetworks
link computersthat arein dose proximity.

Thetechnologies that provide the outreach capahilitiesinclude:

- Modems

- Software protocols

- Facamiletranamisson

- Hybrid fax and modem systeams

The only equipment nesded to connect a computer to a standard tdephone line is a modem. The
term is derived from M Odulation /DEmodulation.  The modem can be an internal card in the
computer or an external device cabled to the computer and the phoneline A modem accomplishes
twio tasks, respectively known as modulating and demodulating:

Modulating Converson of computer digital information into an analog-basad fluctuating tone capable
of moving through tdephonelines.

Demodulation. Recaving the fluctuating tone inbound through telephone lines and converting the tone
into digital computer data.

Tdecommunicationsis long-distance calling for computer systems. Thedistance betwean
sending and recaving computers and thair modemsis inconsaquerntial.

Improvemants in modem and tdephonelinetechnalogies over the past decadeled to
sgnificant increasesin the peed of modems. Thefader thetranamissonrate, the shorter the
long dislancetimeinvolved, and thelower the cost of tdecommunicating. Transmisson rates
wereorigindly rated in “baud,” acomplex measuremantt. Thehigher the baud rate, themore
data transmitted per second. The baud rating of modems has been replaced by the” bits per
second” meesuremat, o “bps.”
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A bitisabinary digit, having avadueodf ether O or 1. Computers usebitsto defineand
separate characters, about 10 bitsfor asingle character of information (incdluding start and
sop bits). A modemwith atransmission rateof 1200 bpswill transmit about 120 characters
per second. Trangmission rates continueto increase 9600 bps modams arenat unusual.
(Example: thisblock of information on bits per second is479 characters/'spaceslong. It
could be transmitted by a 1200 bps modemin about 3.99 seconds,)

Astwo computer modams exchangeinformetion, the computers * handshake’ with eech ather
to ensurethat theinformation can betrandated successfully. This exchangeof protocols
includes agresment thet certain bits represent the dart and end of characters, that the number
of bitsin each character is understood, that no errors have been introduced in thetransmisson,
and that the recaving modem and computer areready torecavethedata Mot software
programs and modems accomplish the handshake autometically.
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Figure5Figure 9. The Modem-Tdephone Line-Maodem Configuration for
Tdecommunication Between Computers

Facsmilemachines, popularly called “faxes” areusad to send copies of paper
documents from onelocation to another. Thefax machine operates much likea
modem, generating tones sant over tdephonelines. Thareisamgor difference
fax tones do nat represant actua characters of information. They represant only
arees of light or dark on the original document. A graphic copy of theorigind is
reproduced on therecaving end, and athough it appearsto betext, it isnot.
However, therecaver cannat fead the information thereon directly intoa

computer.

Recant advances have created fax/modams that:

- Can send datafiles to be recaved as an image on the distant fax machine

- Can recdve afax image and, with proper software, sore theimage, print it, or display it onthe

computer screen.

- Cod little more than standard modems and, therefore, may be good investments if fax capability

is neadied but fax machines arenat dready available

Theusa mugt remember that fax images remain image data and cannot betrandated into text
filesby acomputer. Text files can be converted into images for sending to afax machine but
when recaved they areimeges and not text files.

Sction B
Tdecommunications Applications



78

Thelmpact of
Tdecommuni-
cations

Advantages
for

Education and
Training

AFH 36-2235 Vodume4 1Fedruary 19%4

Tdecommunication techndlogies have impacted every American and mogt people of the
world. Thefdlowing are common examples of tdecommunications technology applications.

- Tdevidon broadcasts can betaped for convenient viewing.

- Tdegphonemessages no longer require direct contact with callers; answering machines save

communicated messages.

Reszarch of information sources does not end when libraries dose or office saffs go home
dectronic databases areacoessad dl hours of theday.

Personal and business written messages can be ddivered dectronicaly, never going throughthe
poda system.

Although not devd oped pedificaly for education and training applications,
telecommunications techndogies have significant bendfitsfor educatorsand trainers. If
conddered astodls, thesetechnologies offer gainsin productivity, efectiveness, and even
enjoymert toal levds of educationtraining. Oneaf the grestest bendfitsisthe ahility for the
computer-capable person to reach aut, captureand usean endess array of materids,
information, and professional contacts.
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Thetechnologies have been shaped to devd op and meke availablethefallowing tods and
syseams

E-mail. Electronic mail isfamiliar to most office workers as a communication meansto quickly
exchangeinformation with co-workers on thelocal area nework to which their computersare
linked. If theusarsthink globally, E-mail systems can dso belinked through modemsto any
other computer, no metter itslocation, if therecaver has a modem and is connected to the
tdephonesystem. Messages, even lengthy filesto be shared, can be ddivered dmost
immediatdy to oneor severd individuas. Time, postage and tdegphone cogts are minimized.

Bulletin boards. Smilar to al bulletin boards, dectronic bulletin boards offer many of thesame
functions;

- Extendon of E-mail. Messages can bepogted for pick-up by any interested reeder with accessto

the board.

- Conferencing. Mogt bulletin board sarvices have people designate conferences, or areas of

interest, for which they want to recaiveinformetion.

- Fletranders. Files can beuploaded to the bulletin board for downloading by board usars. This

can beamog efectivedigribution sysem. Onecaution: copyright condderations must be
srictly followed. Uploading and downloading copyrighted files to a bulletin board can
condlitute pirating, theft of the property. Bulletin board usars must also guard againgt the
possihility of downloading viruses with files brought into thar computers.

- Databaseaccess. Many bulletin boards alow usarsto access specific databases. Examples

include course offerings, library haldings, and public records. The bulletin board will activate
the appropriate software when requested.

- Doors. Thisterm refersto an access path by which usars can run software other than theactud

bullgin board. Thisallows running the software and seding the results before deciding to go
through the download process.

Remate computing with mainframes. Persond computers and modems have completdy
changed theway many people use mainframe computers. Termina emulation software has
been devd oped to link personal computers to mainframe computers. With theuse of
modans, the parsona computer can beremotefrom the mainframe computer. Thisalows
personal computer usarsto access the greater computing power and stored data of the
mainframe It dso alows companiesto consgder having thar employess work where
conveniat, even & home, and to access the company mainframefor downloading and
uploading thar work dements. Similarly, ressarchersfrom thar personal computers can
continueto usethe search capabilities and databases of mainframefadilities around the clock.

- Onlinesavices. Some companies arein the business of providing online sarviceto individual

subscribers. Subscribers usethar personal computers and modems at home, office or school
to connect to the company’ s mainframe computer. There aretwo categories of savices:

- Databaseonlinesarvices. Thesevendors cregte afront end means of accessto avariey of

commerda indexes, bibliographies, or other databases. Consumers usethe company’ s user-
friendly searchintafaceto get the nesded informetion. The chargesfor thesarvicegoupto
$300 anhour. DIALOG is perhapsthe best known of the database online sarvice vendors.

- Integrated online services. Thesevendors offer, usualy through monthly feearrangaments, a

multitude of consumer-oriented sarvices. Personal computer users can access current news, E-



AFH 36-2235 Vodume4 1Fedruary 19%4



AFH 36-2235 Vodume4 1Fedruary 19%4

Statusof
Tedeconferencing

Comparison of
Tedeconferencing
Techniques

Sction C
Review of Tdeconferencing Technologies

81

Tdeconferencing isthe use of tdecommunications technology to link two or moresitesfor
interactive passing of information. Tdeconferencing is growing as a support savicefor the
digribution of learning programs.  Capabilities availabletoday aregengraly inthree

categories.

- Audiotdeconferencing. The most mature of the techniques, audio tdeconferencing requires little

eguipment. Itsmgjor drawback isthat thelack of visud interaction requires planning to keep
the educational process productive

- Audiographic tdeconferencing. Thisvariation alowsfigures, charts, and il picturesto be

exchanged during the conference Computer and fax technologies are usad for interactive
exchange of images, thus enhancing the free expression of idess.

- Videotdeconferencing. This technique combines full-mation video with audio. Mogt forms of

video tdeconferencing dill require careful cogt judtification in education uses, but codsare

dedining

Tdeconferencing has progressed to the point that it can be an effective addition to education
and training, especialy when indructors arefewer in number and Sudents are dispersad
worldwide Thefdlowing table summarizesthefestures of tdeconferencing techniques.

TELECONFERENCING TECHNIQUE

Audio Audiographic Video
Features 2-way audio 2-way audio 2-way audio
2-way il images 1-way video images

Course Content Highly Veba/Visua Visua

Veba
Teacher Training Slight Moderate Extensve
Planning 5days 1 month lyear
ClassL ocation Oneor Two Stes Oneor many Sites

many stes
Sudent Interaction Veba Veba or il image Veba or video
% of Total ClassTime 10-15 30-60 75-100
Relative Cods Low Moderate High
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About 100 corporationsin the United States have invested in corporate video teeconferencing
for freguent use Therequisite equipmeant can fit on acart that can berolled from dassroom
to dassroom or belwemn offices. Induded area video camera, monitor, video compression-
decompression system, and an interface for connecting to atdephoneline Cogt asof late
1993: $50,000 to $70,000. Anticipated 1994 cost: $20,000 to $30,000.

Pricesfor * switched tdecomm” sarvices over adia-up nework, digital video-capable
persond computers, isforecast as $15 to $20 for an hour of coast-to-coast timein 1995. The
two PCswill cost under $10,000 (Haber, 1992).

Education and training manager's, devdopers, and instructors have successfully applied
tdleconferencing to needs that judtified thetimeand cost requiremants. Asthese costs continue
to dedine, additional use of tdeconferencing will be seen for these gpplications:

- Guest peskears. Adding subject metter expeartsto dass discussions, without requiring the expart

totravd totheschodl.

Homebound or rematdy based Sudents. This connects the dassroom and students unableto
attend classss.

Digancetutoring. This connects tutors and students who need additiona assstance, evenif after
dasstimes.

Didributed dassrooms. Connecting severd dassroom Stesto alocation wheretheteacher is
avalableis often a cost-effective ddivery means. Tdeconferencing takes placeat a
prearranged timefor interaction betwean ingructor and Sudents.

Didtributed dlasses. Often used for adult students who cannot be gathered for same-time dasses.
Individual sudantsor groups of Sudents at aSte gather to work with taped programs.

- Contract courses. Specidized courses or thosewith a scardity of teachers are often provided

through contracting with outsde companies. These courses are often ddivered via satdlite
tdevison with audio tdeconferencing for sudant interaction.
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Attachment A - Air Forcel SD Documents

AFPD 36-22, Military Training

AFI 36-2201, Devdoping, Managing, and Conducting Military Training

AFI 36-2301, Prafessond and Military Education

AFMAN 36-2234, Ingtructional System Development

AFMAN 36-2236, Handbook for Air Force Ingtructors

AFH 36-2235, Information for Designers of Indructional Systems (11 valumes)
Va 1, Executive Summary

Va 2, 1SD Automated Tools'What Works

Va 3, Applicationto Acquisition

Va 4, Manage’ s Guideto New Education and Training Technologies

Va 5, Interactive Coursaware (ICW) Design, Devdopment and Managament Guide
Va 6, Guideto Neads Assessmant

Va 7, Desgn Guidefor Devicebased Aircrew Training

Va 8, Applicationto Aircrew Training

Va 9, Applicationto Technical Training

Va 10, Application to Education

Va 11, Applicationto Unit Training
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ADC
BBS
BPS
CAV

CD
CD+G
CD-l
CD-ROM
CD-ROM
XA
CDTV
CGA
CLV
DAC
DVI
EBBS

EGA

Hz

110

IVD

kHz
LCD
MIDI

NT SC

WORM

Attachment C - Abbreviations

Andog-To-Digitd Convater
Bulletin Board System (seeaso EBBS)
Bits Per Second

Congant Angular Vdocity

Compact Disc

Compact Disc Plus Graphics
Compact Disc Interactive

Compact Disc-Read Only Memory
Compact Disc-Read Only Memory
eXtended Architecture

Commodore Dynamic Tatal Vison
Cdlor Graphics Adapter

Condtant Linear Vdoaity
Digita-To-Andog Convate

Digital Video Interactive

Electronic Bulletin Board System (see
asoBBYS)

Enhanced Graphics Adapter

Hertz

I nput/Output

Interactive Videodisc

Kilohertz

Liguid Crystd Digplay Pand

Musica Instrument Digital Interface
National Tdevison Sysems Committee
Optica Character Recognition

Write Once-Read Mary
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Attachment D - Definitions

Access Time. Timerequired to find and display informetion. Most CD-ROM drives have accesstimes bewean 0.5and 1.5
Seconds.

Analog Recording. Recording method in which thewaveform of therecorded Sgnal resambles thewaveform of the origind
sgnal.

Analog Video. Video that isstored as an dectrica sgna with acontinuous scde  Videotape and videodisc generdly store
andlog video.

Archiver. Program that performs compresson and decompresson onfiles. Archivers are common in tdecommunications.

Arcnet. Common network stlandard, recently sandardized, but in usesnce 1977. Usesatoken-passing pratocol. Common
transmission spead is 2.5 megahits per second.

ASCII (American Standard Codefor Information Interchange). Etablished codethat definesal characters, punctuation
marks, and digitsin binary form.

Audio Chip. Computer chip that can produce sounds.

Audio Track. Recorded narration, sounds, and music. Videodiscs usudly havetwo audio tracks, which can be accessad
independertly or in Seren.
Authoring Sysem. Computer program designed spedifically to create computer-basad ingruction.

Background. Every hypermediacard is made up of two layers, the background and theforeground. The background layer
can be shared by many cards to enhance consstency and minimize duplication of buttons, graphics, etc.

Barcode. Small paralld linesthat can beread and interpreted by a scanner (barcodereader). Barcodes can contain
ingructionsfor thevideodisc player.

Barcode Reader. Pentlikewand used to read barcodes from paper. Some barcode resders are usad as remote contrals for a
videodisc player.

Baud Rate. Spead at which binary (computer) dataiis transmitted. Common baud rates are 1200, 2400, 4800, and 9600.
Also seBits Per Second.

Bit (Blnary digiT). Basic unit of computer information expressed numericaly as O-zero or 1.

Bits Per Second. Modern method of measuring the spesd of amodem. Modems range in gpead from 1200 hits per second
(bps) to over 19,000 bps. Modams must be matched to the same bps rate before they can communicatewith each other.

Branch. Movement from onelocation of a programto another. For example, if abutton initistes avideodisc sequence, it is
said to branchto video.

Bridge. Network computer that links two smilar neworks.
Browse. Inhypermedia, useof acompleted hypermedia sack.

Bulletin Board. Electronic bulletin board system (EBBS, sometimes shortened to BBS). A computer-basad equivaent of the
traditional bulletinboard. Most EBBS systems also offer an option for private E-mail.

Button. Object in hypermedia used to initiate an action, such as a branch to ancther card or a videodisc ssquence
Byte. Grouping of eght bits. A byte provides sufficent informetion to defineone ASCII character.
Cable. Oneor more conductors contained within a protective shdll.
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Capture. Mogt tdecommunication softwareallows you to save (capture) datatoadisk. Thismakesit possbleto review or
usetheresults of atdecommunication sesson et alater time

Card. Badc ettty of hypermedia, equivaent to one screan of informetion.

Channd. Pathsover which MIDI (Musical Insrument Digital Inteface) information traves. MIDI can sand data on as mary
as 16 channdswithasngeMIDI cable

Coaxial Cable. Cablemadeup of onecentral conductor surrounded by a shidding conductor.

Color Graphics Adapter (CGA). Graphics display adapter for IBM-compatible computers that can display four colors
smultaneoudy.

Commodar e Dynamic Total Vison (CDTV). Multimedia ddivery system by Commodorethat combines digital audio,
graphics and video onacompact disc. CDTV hasawiderange of capabilities and is focused on the consumer market.

Compact Disc. Plagtic plaiter 4.72 incheswidethat stores digital data or music, encoded and read by laser beam. Sometimes
called optical discs.

Compact Disc Audio (CD audio). Popular formet for high-fiddity digital music. Each disc offers 74 minutes of
programmable sound with no degradation of quaity during playback.

Compact Disc I nteractive (CD-1). System spedification for an interactive audio, video and computer system based on
compact disc asthestoragemedium. CD-l hasawide range of capabilities and is focusad on the consumer marke.

Compact Disc Plus Graphics (CD+G). Compact disc with limited graphics to complement themusic.
Compact Disc-Read Only Memory (CD-ROM). Prerecorded, nonerasable disc that sores over 650MB of digita data.

Compact Disc-Read Only Memory eXtended Ar chitecture (CD-ROM XA). Specid CD-ROM disc that interleavesthe
audio with the graphics/text.

Compresson. Reduction of asgna’soutput levd inrdationtoitsinput levd to reduce Sorage requiraments.

Conference. Bulletin board (on an dectronic bulletin board system) labdled for spedific topics. A number of conferences may
beavailable and users sHect thoseinwhich they areinterested.

Connect Time Amount of time a computer is connected to atdecommunication sarvice, suchasaBBS or ananline
database  Charges are often bassd on connect time.

Congant Angular Veocity (CAV). Videodisc formet thet allowsthe user to address each frame separatdy. 1t canstorea
maximum of 30 minutes of motion on each Sde

Congant Linear Veocity (CLV). Videodisc format that can store 60 minutes of motion oneachsde  Thisformat cannot
display anindividua frame

Data Bit. Number of bits usad to define one character of information during tdecommunications. Most BBS systemsuse
eght data bitsto define each character.

Dedicated TelephoneLine. Normd tdephonelinethat isreserved for tdecommunications.

Dialog Box. Window that asks a question or dlows usarsto input informeation.

Digital Recording. Method of recording in which samples of the ariginal analog Sgnal areencoded as bits and bytes.
Digital Video. Video sored in bits and bytes on acomputer. 1t can be manipulated and displayed on a computer screen.

Digital Video Interactive (DVI). Technology for compressing and decompressing video and audio to creste multimedia
applications. DVI can gore 72 minutes of full-moation video on a compact disc.

Digitizing. Process of converting an andog sgnal into adigital Sgndl.



AFH 36-2235 Vodume4 1Fedruary 19%4

Disc. Usually, avideodisc or compact disc. Computer diskettes are dectromagnetic and referred to asdisks (witha“k”).
Videodiscs and other optical sorage mediaarerefared to asdiscs(witha“c’).

Door. Technique usad by some bulletin board sysemsto let usars run programs on the host computer and seetheresultson
thar own computas. Theactua program is not downloaded when adoor is used.

Download. Process of copying afilefroma storage medium (such as CD-ROM) to a computer disketteor hard drive
Echo Mail. Network of bulletin board sysemsthat transfers mail from systemto system.

Electronic Mail (E-mail). Mail or communications sent and recaved through dectronic, nonpaper methods. Usudly a
mainframe, aLAN, or aBBSisthevehide

Enhanced Graphics Adapter (EGA). Graphics display adapter for IBM-compatible computersthat can display 16 colors
smultaneoudy with aresolution of 640 x 350. EGA adapters have better resolution than CGA, but less resolution than VGA.

Ethernet. Network communications standard devdoped by Xerox. Datatranamisson spead istypicaly 10 megabits per
second.

Fiber Optic Cable. Cablethat containsafinedrand of glasslikematerid. Light, not dectricity, is conducted through the
cable

Fidd. Object in hypermedia designed to hold textud informetion.
File Server. Nework computer that stores and distributes thefiles for theworkstations.

Foreground Layer. In most hypermedia programs, screens havetwo layers, the background and theforeground. The
foreground layer is uniqueto each screen and cannat beshared. Generdly, theforeground layer is viewed as baing
transparent¥zany objects on the background layer will show through theforeground layer.

Frame. Single complete picturein avideo recording.
Frame Grabber. Devicethat convatsasngleanaog video frameinto digital formet to soreon ahard drive

Frame Number or Address. Each frameon avideodisc has a unique number between 1 and 54,000. These numbers can be
usad to access the framewith the remote contral, barcode reeder, or computer.

Frame Rate. Number of video frames digplayed each sacond.
Freeze Frame. Digplay of asngleframethat was originaly produced as part of a mation sequence

Frequency. Number of times per second that a sound sourcevibrates. Frequency isexpressad in hertz (Hz) or kilohertz
(kH2).

Full-Mation Video. Display of video frames at 30 frames per second.
Handshake. Modem sditings that must be matched before two computers can communicate through the modems.
Hertz (Hz). Unit of measuremant of frequency; numerically equal to cydes per second.

Hog Computer. Computer thet is called when initiating tdecommunications, may beamainframe, LAN, BBS, or persona
computer.

Hypermedia. Ddivery of information through multiple connected pathways. Hypermediaalows usarsto branch ssamlesdy
betwean text, graphics, audio, or video.

Hypermedia Program. Software program that provides seamless access to text, graphics, audio and videodiscs.

Icon. Symboal that provides visua represantation of an action or other information. Anicon of an arrow is often usad to denote
directional movemant in hypermedia.

Image. Graphic, picture, or oneframeof video.
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Interactive Videodisc (IVD). Gengally refersto Levd [l interactivity, in which a computer is used to contral thevideodisc
player.

Interface. Link between two components, such asa CD-ROM player and a computer.
Interface cable. Cablethat connects acomputer and periphera hardware

Internet. Electronic mail system connecting governmenta indtitutions, military branches, educationd indtitutions, and
commerda companies. Thereisno surchargeto uselnternet. Thenew namefor Internet is National Research and Education
Network.

Kilohertz (kHz). Unit of measuremant of frequency equal to 1,000 hertz.

Levd | Interactivity. Interactivity achieved when the videodisc player is controlled through the player, aremaote contrd, or a
barcodereader. Theplaye isnot connected to a computer.

Levd Il Interactivity. Interactivity achieved when the videodisc contains a control program aswell asthevideo meterial.
Theplayer is not connected to a compuiter.

Levd 111 Interactivity. Interactivity achieved when a computer isused to control the videodisc player.

Link. Connection from oneplace or mediumto ancther. For example, buttons contain the linking information betwean cards
in hypermedia

Liquid Crydal Display (L CD) Pand. Pand that connects to a computer to display the computer scresn when placed ontop
of an overhead projector.

L ocal Area Network (LAN). Interlinked microcomputer systam, the dimensions of which are usually less than two miles.
Trangmisson rates are usudly above one megabit per sscond.

L ogoff. Simple command typed to tdl the hast computer thet the user isfinished.
L ogon. Procedurefallowed to Sart atdecommunication sesson. Often it requires the user to enter anameand a passvord.
Megabit. Onemillion bits.

Modem (MOdulator-DEM odulator). Device usad to link computers together through tdephonelines. Modulationisthe
process of changing computer data into tones that can be sent through a tdephoneling, and demodul ation is the process of
changing thetones back into computer data.

Monitor. Visua display device capable of accepting both video and audio Sgnds.

Muscal Ingrument Digital Interface (MIDI). Standard for communicating musical information among computers and
musical devices.

Multimedia. Programsthat combine morethan onemediatypefor dissamination of information. For example, amultimedia
program may indudetext, audio, graphics, animation and video.

National Tdevison Sysems Committee (NTSC). Committeethat formulated the United States tdevision standard of 525
horizontdl lines per frameat 30 frames per sacond.

Network Interface Card (NIC). Interface card added to a computer to makeit anetwork workstation; determinesthe
gandard for the network cable Common sandards are Arcnet, Etherngt, and Token Ring.

Object. Inhypemedia, ganerdly refersto an dement placed on the screen, such asabutton, fidd, or graphic. Objectsare
componants that can be manipulated and can contain linksto other objects.

Online. Having acomputer connected via modem and tdephone linesto another computer.

Optical Character Recognition (OCR). Softwarethat enables a scanner to recognizeindividud lettersor words. Text that is
scanned with OCR software can be imported and manipulated by aword processing program.
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Optical Disc. Disc encoded and reed with abeam of light. Usudly refersto a compact disc or video disc.

Optical Media. Mediaread with alasa beam. CD-ROM and videodisc technologies utilize optical mediafor Sorage
Overlay. Ability of acomputer and monitor to place a computer-generated graphic on top of avideo display.

Packet. Grouping of binary digits, often aportion of alarger file Treated within a network as an erttity.

Peripheral. Hardware controlled by acomputer.

Photo CD (Photographic Compact Disc). Disc used by Kodak to store photographic images.

Pixd. Singledoat or point of an image on a.computer scren. Pixel is a contraction of thewords* picturedement.”
Printer Server. Network computer that runs softwareto control oneor more shared printers.

Protocol. Intdecommunications, complete Sructure of informetion going from one modemto the other. Data spead in bits
per second, eror checking, the number of start bits, the number of data bits, and the number of stop bitsal condtitutethe
protocal. Thesame seattings must be usad in both computer modans.

QuickTime. Fileformat that alows Madintosh computers to compress and play digitized video movies.
Recaver. Visud display device capable of recaving and displaying a broadcast sgndl.
Repurposng. Using avideodisc for a purpose other than the one ariginally intended, usually to upgradeinteractivity.

Resolution. Sharpnessor darity of acomputer screen. Monitors with morelines and pixds of informetion have better
resolution.

Rewritable Compact Disc. Computer drivethat alowsthe user to write, erase and rewrite on acompact disc (adevdoping
technology).

Sampling Rate. Number of intervals per second usad to capture a sound whenit is digitized. Sampling rate affects sound
quality; the higher thesampling rate, the better the sound quality.

Scan. Modeof play inwhich theplayer skipsover severd framesat atime Scanning can bedonein forward or reverse
Scanner. Hardware peripherd that takesa“picture’ of a hard-copy graphic and transfers theimageto a computer.
Scripts. Series of commands written in alanguage embedded in a hypermedia program.

Side Show (Electronic). Computer screens designed in asequencefor projection purposes. Many hypermedia programs
providetrangtional effects for these ssquences (such as dissolves or wipes).

Stack. Inhypermedia, agroup of cardsin the samefile, usually basad on the sametheme
Sep Frame. Function of avideodisc player that moves from oneframeto the next (can beforward or reverse).
Sill Frame. Singlevideo frame presanted as a static image (not part of amoving ssquence).

Stll Video. Camerathat stores pictures on asmall disketteinstead of film. The pictures can be displayed on a video monitor
or can bedigitized and digplayed on acomputer.

Synthesizer. Musicd insrument or devicethat generates sound dectronically.

Tedecommunication Software. Program usad to allow the computer to communicate through amodem. Mogt software of
thistypediastherequested number and sats the modem for the sysem baing called.

Terminal Emulation. Most mainframe computers are designed to communicate with spedific workgtations caled terminals
For amicrocomputer to communicatewith amainframe, the microcomputer tdecommunication software must be ableto
peform like or emulate an appropriatetermingl.
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Token Ring. Network standard thet uses aring topology with token-passing techniques to prevent data collisons.
Trangmissonratesare4 or 16 megabits per sacond, depending upon interface cards and type of cable

Toolbox. Menu componant in hypermedia programs thet contains toalsto creste graphics.
Twiged-Pair Cable Twowirestwisted together. Thistypeof cableis often used for tdephone communications.
Upload. Process of sending acompletefileto thehast computer.

Video GraphicsArray (VGA). Graphics display adapter for IBM-compatible computersthat can display up to 256 colors
smultaneoudy with aresolution of 640 x 480 pixds.

Waveform. Shapeof asound depicted graphically as amplitude over time

Window. Areaonacomputer screen that displaystext, graphics, messages, or documants.

Workgation. Unit, condsting of acomputer and peripherals, usad to ddiver lessons or provideawork area.
WORM (Write Once-Read Many). Spedia technology that can record (but not erase) a compact disc.



